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PREFACE 


This volume has been prepared as a text-book for use in 
Forest Schools. The subject is broad in scope and an attempt 
has been made to cover only the more important features of 
operation; hence the innumerable variations in equipment and 
method which are peculiar to different forest regions are not 
included. Of the many minor industries related to logging, 
only two of the more important are treated, turpentine orchard¬ 
ing and tanbark harvesting. 

One of the most difficult and costly features of a logging 
operation is the movement of the timber from the stump to 
the manufacturing plant and the chief facilities and methods 
for doing this are discussed at length, especially logging rail¬ 
roads. The greatest emphasis is laid on features about which 
there is not much written material available, while engineering 
subjects such as road surveys and the measurement of earth¬ 
work and rock-work are omitted because they are treated in 
numerous other text-books. 

In preparing this volume the author has consulted freely 
many of the lumber trade journals, especially The Timberman 
and the American Lumberman; the various publications of the 
U. S. Forest Service; “Earthwork and Its Cost,” by Gillette; 
articles in numerous periodicals, especially the Forestry Quar¬ 
terly; and unpublished manuscripts. 

Many of the photographs and drawings are original; the 
others have been secured from various sources and credit 
for them has been given whenever their origin was known. 
The data on timberland ownership are from a report on the 
Lumber Industry by the Bureau of Corporations of the Depart¬ 
ment of Commerce and Labor. The log rules in the Appendix 
were taken chiefly from the Woodsman’s Handbook, by Graves; 
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two tables of cubic contents are from the Forestry Quarterly, 
and one from the Manual for Northern Woodsmen, by Cary. 

The author wishes to acknowledge his indebtedness to all who 
have aided him in any way in the preparation of this volume, 
particularly to Prof. Samuel J. Record, who assisted in the 
correction of the manuscript. 

R. C. BRYANT. 

New Haven, Conn. 

April , 1913. 
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CHAPTER I 

FOREST RESOURCES 

It is estimated that the original forested area of the United 
States covered 850,000,000 acres and contained approximately 
5,200,000,000,000 feet of timber. 1 It comprised five broad 
types, namely, the Northern, the Southern, the Central, the 
Rocky Mountain and the Pacific Slope, the approximate bound¬ 
aries of which are shown in Fig. 1. 

The distribution of the original and present forest area is 
shown in the following table: 


j Original forest. Present forest. 


1 

Region. 

I 

Area. 

Stand. 

Area. 

1 

I Stand. 

! 

1 Per cent of 
original ! 
area. 

Per cent of 
original 
stand. 


1 Million 
| acres. 

Billion 
feet. B. M. 

Million 

acres. 

1 

Billion 
feet, B. M. 

! 

Per cent. 

Per cent. 

Northern. 

15° 

IOOO 

QO 

3 00 

60 

3° 

S«thern. 

2 20 

IOOO 

150 

5°° 

68 

5° 

Central. 

280 

1400 

130 

3°o 

46 

21 

Rockv Mountain. 

no 

400 

IOO 

3°o 

PI 

75 

Pacific Slope. 

QO 

1400 

80 

1100 

89 

70 

s 

850 

5200 

55° 

2500 

65 

48 ' 


The estimated stand of timber in the United States in 1909 
was as follows:* 

1 Kellogg, R. S.: The Timber Supply of the United States. Cir. 166, U.S. 
Forest Service, 1909. 

* Ibid. 
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Species Billion Feet, B. M. 

Douglas fir. 525 

Southern yellow pine. 32s 1 

Western yellow pine. 275 

Redwood. 100 

Western hemlock. 100 

Western cedar. 160 

Lodgepole pine. 90 

White and Norway pine. 75 

Eastern hemlock. 75 

Western spruce. 60 

Eastern spruce. 50 

Western fir. 50 

Sugar pine. 30 

Cypress. 20 1 

Other conifers. 100 

Hardwoods. 500 


Total 2535 

Ownership . 2 — The standing merchantable timber in the 
United States is owned approximately as follows: 


Private. 75.0 per cent 

National Forest. 21.5 per cent 

Other Federal and State. 3.5 per cent 


100.0 per cent 

The private stumpage is held, chiefly, in three regions: 


Pacific Northwest. 46.0 per cent 

Southern pine region. 29.1 per cent 

Lake States. 4.5 per cent 

Other regions. 20.4 per cent 


100.0 per cent 

The ownership of the timber lands in the Pacific Northwest 
is concentrated in a comparatively few hands. Three interests 

1 The Bureau of Corporations of the Department of Commerce and Labor, 
in its report on The Lumber Industry, Part I, Standing Timber, estimated the total 
stand of timber to be 2800 billion feet. Among the marked differences were the 
following: 

Longleaf pine. 3844 billion feet 

Shortleaf and loblolly pine. 152.1 billion feet 

Cypress. 40.4 billion feet 

1 See the Lumber Industry, Part I, Standing Timber. Bureau of Corporations, 
Department of Commerce and Labor. Washington, 1913. Pp. n-24. 
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control 24^ per cent of all the private stumpage, namely, the 
Southern Pacific Company, 105,600,000,000 board feet; the 
Weyerhaeuser Timber Company, 95,700,000,000 board feet; and 
the Northern Pacific Railway Company, 36,200,000,000 board 
feet. Twenty holders control 43 per cent of the private stump- 
age, and thirty-eight interests control 50 per cent. 

In the South the holdings are not so large because the stand 
of timber per acre is much lower than on the Pacific Coast. 
Extensive logging operations have made conditions unfavorable 
for amassing large contiguous holdings, and there have not been 
the large land grants which were common in the West; conse¬ 
quently the timber is held by a greater number of companies. 
Twenty-nine interests own 16 per cent of the private stumpage; 
67 holders, 24 per cent; 159 owners, 33 per cent; and 558 holders, 
approximately 50 per cent. The sixty-seven largest interests 
control 39 per cent of the longleaf, 19 per cent of the loblolly 
and shortleaf, 29 per cent of the cypress and 11 per cent of the 
hardwood stumpage. It has been estimated 1 that only 1,200,000 
acres of yellow pine, containing 18,000,000,000 feet are not held 
by manufacturers. 

In the Lake States, six interests control 54 per cent of the 
white and Norway pine stumpage, 16 per cent of other conifers 
and 2 per cent of the hardwoods, and thirty-three interests con¬ 
trol 77 per cent of the white and Norway pine. 

The detailed holdings in these three sections are shown on 
page 543 in the Appendix. 

The timber in other regions is divided among many owners, 
controlling a limited acreage. Few holdings in the Northeast 
aggregate more than 100,000 acres. 

COMMERCIAL SPECIES 

Douglas Fir . — This species (Pseudotsuga taxifolia) is the most 
important lumber producer on the Pacific Coast and will un¬ 
doubtedly surpass yellow pine in annual production during the 

1 Estimate by James D. Lacey and Co., Chicago, Illinois. See The American 
Lumber Industry, Official Report Tenth Annual Convention National Lumber 
Manufacturers* Association, May 7 and 8, 1912, p. 94. 
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next decade. The largest manufacturing plants are located on 
Puget Sound, the Columbia River, and harbors along the Pacific 
Coast. A large part of the log supply for these mills is floated 
to market. Great waste, both in the forest and at the mill, 
characterizes its manufacture. The home market for low grades 
is limited and the cost of rail transportation across the moun¬ 
tains to the central and eastern part of the United States is 
prohibitive, except for the best grades; consequently much good 
material is left in the forest to rot, or is consumed in the refuse 
burner at the mill. The increased water transport facilities 
and the cheaper freight rate that will be provided by the Panama 
canal should be a great stimulus to the closer utilization of this 
species. The better grades of lumber are exported extensively 
to Asia, the South Sea Islands and the western coast of South 
America. Only small quantities find their way to Europe. 

Douglas fir grows in dense, almost pure stands in the Pacific 
Coast region yielding an average of 35,000 to 60,000 feet of 
merchantable timber per acre, with 150,000 to 250,000 feet on 
the better stands. Single trees have scaled 60,000 feet. The 
maximum yield per acre of Douglas fir so far reported was 
585,000 feet. This timber grew on the north shore of Puget 
Sound. 

The cut of Douglas fir in 1910 was 5,203,644,000 board feet. 

Stumpage has increased in price rapidly during recent years, 
and large areas are now held by non-operating concerns as in¬ 
vestments. Timber could be purchased in 1892 for 10 to 30 
cents per thousand feet but is now held at from $2.00 to $3.50 
per thousand feet, the price depending on the location and the 
quality of the timber. During the last two years a number of 
sales have been made on the National Forests at approximately 
$3.00 per thousand feet. 

Southern YeUow Pine .—There are three species of yellow pine 
of primary commercial importance found in the southern region; 
namely, longleaf (.Pinus palustris), shortleaf (P. echinata) and 
loblolly (P. tceda). The lumber manufactured from them is 
often marketed under the trade name of yellow pine, although 
it is customary for manufacturers in a longleaf region to sell all 
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spedes under the name of “longleaf,” while in parts of Arkansas 
and Louisiana loblolly is marketed as “soft shortleaf.” In the 
Coastal Plain region of Virginia and the Carolinas where loblolly 
predominates the product is sold under the trade name of “ North 
Carolina Pine.” In some of the large eastern markets like New 
York and Philadelphia yellow pine is often sold under the trade 
name of “longleaf,” or of “shortleaf,” the distinction being based 
on the physical character of the wood. The term longleaf is 
applied to timbers and lumber having narrow annual rings, 
while coarse-grained lumber is called shortleaf. 

Longleaf is considered preferable for timbers, flooring and 
places where the maximum strength or wearing quality is de¬ 
sired, while loblolly and shortleaf are regarded with favor for 
finish and general construction purposes. 

The annual production of yellow pine has probably reached 
its maximum, but a marked decrease is not likely for a few years 
because many operators will increase their output when other 
mills shut down because of the exhaustion of their stumpage. 
Operators estimate that most of the largest mills will be cut out 
during the next fifteen years. 

The yellow pine forests are now the source of most of the 
lumber utilized in the South, and in the prairie regions of the 
Middle West. Their products are also shipped in large quantities 
to New England, Canada, nearly all countries of Europe and to 
many parts of eastern South America. They are also the chief 
source of the railroad lumber supplies of the East and South. 

The longleaf forests have for many years been the chief source 
of the world’s supply of naval stores. 

The manufacture of by-products, such as pulp, and products 
of distillation from mill-waste and forest-refuse is growing in 
importance and promises soon to become an important industry. 

Longleaf grows largely in pure stands which run from 5000 
to 25,000 feet per acre; shortleaf which seldom exceeds 6000 
feet per acre occurs with hardwoods on richer soils; virgin 
loblolly in southern Arkansas is associated with shortleaf in 
nearly pure pine forests ranging from 5000 to 30,000 feet per 
acre, the former comprising from 60 to 80 per cent of the total 


Digitized by CjOoq Le 





8 


LOGGING 


stand. The average stand over large areas does not exceed 
10,000 feet. In the Coastal Plain region the second-growth 
forests of loblolly average from 5000 to 6000 feet per acre with 
a maximum of 15,000 feet. The choicest longleaf stumpage is 
found in Calcasieu Parish in southwestern Louisiana, where 
it commands a higher price than in any other part of the 
South. 

The lumber cut in 1911 was 12,896,706,000 board feet. 

Logging has become more intensive during recent years and 
loggers get from three to five times more timber per acre than 
formerly. In Louisiana the values show an increase from $3.00 
per acre in 1897 to $75 in 1911, 1 and in Virginia “ timber rights” 2 
show an increase from 40 cents per thousand feet in 1897 to 
$2.96 in 1908. A table of southern yellow pine stumpage values 
is given on page 541 in the Appendix. 

Western Yellow Pine. — Western yellow pine (Pinus pon- 
derosa) is one of the more important merchantable species in the 
Rocky Mountain region. Its market is largely confined to the 
territory in which it grows and its chief uses are for general 
construction purposes and mining timbers. 

The stand in the Sierras, where it grows in mixture with sugar 
pine, Douglas fir, incense cedar and firs, ranges from 2000 to 
22,000 feet per acre with an average of about 8000 feet. In 
Arizona and New Mexico it ranges from 3500 to 15,000 feet per 
acre. Maximum stands of 40,000 feet per acre have been 
reported. 

The cut of western yellow pine for 1910 was 1,562,106,000 
board feet. 

Stumpage values per thousand feet for western yellow pine 
have been approximately as follows: 


1906, Sierras, California.$2.00 to 2.50 

1908, Plumas National Forest. 2.50 to 4.00 

1910, Crook National Forest. 3.00 

1910, Crater National Forest. 3.15 

1912, Manitou Park Reserve, Colorado... 4.00 to 5.00 


1 The American Lumber Industry. Official Report Tenth Annual Convention 
National Manufacturers’ Association, 1912. P. 89. 

* American Lumberman, Chicago, Illinois, Feb. 18, 1911, p. 40. 
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While Pirn*- — While pine Pimus sirobus^ is of less importance 
in our lumber markets than formerly. Its manufacture is now 
chiefly oor.nned to the state of Minnesota which contains the 
greater part of the remaining stumpage. estimated at 75.000.000.- 
000 feet. 

totcnshe utilization is practiced, because of the high value 
of the lumber and the extensive demand for box board material 
for which this species is especially adapted. 

The virgin stands of white pine in Michigan averaged from 
10.000 to 75.000 feet per acre, although a yield of 25,000 feet 
was considered good. 

The cut of eastern white pine is decreasing each year, the 
records for 1910 showing a total of 3,119.741,000 board feet. 

Stumpage shows a very marked increase in value during the 
last thirty-nine years. Michigan white pine lands were sold in 
1866 for $1.00 and $1.25 per acre, while in 1905 the stumpage 
ranged from $10 to $20 per thousand feet. A list of values for 
the years 1866 to 1911 in the Lake States is given on pages 
539 and 540 of the Appendix. 

Western white pine (Pinus monticola) grows in Idaho, Mon¬ 
tana and Washington and is now being substituted in the mar¬ 
kets for eastern white pine. This timber is sold largely outside 
of the home territory, because Douglas fir and other woods can 
undersell it in the local markets. 

The tree rarely occurs in pure stands, but is associated with 
western larch (Larix occidentals), western red cedar {Thuja 
fticata) and other firs {Abies sp .). It reaches its best develop¬ 
ment in Idaho, where in mixed stands of the above species 
ranging from 25,000 to 70,000 feet per acre it comprises from bo 
to 70 per cent of the total. An occasional acre contains 130,000 
feet. A single tree has yielded 29,800 board feet of lumber. 
The amount of standing timber has not been reported. 

The lumber cut in 1910 was 248,435,000 board feet. 

Stumpage values now range from $3.00 to $4.50 per thousand 
feet. 

Hemlock. — There are two species now on the market known 
as the eastern hemlock {Tsuga canadensis) and the western 
hemlock ( T. heterophylla). 
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It is only within the last twenty years that eastern hemlock 
has been regarded as of much value except for its bark, and even 
to-day the latter commands as high a price as the timber, which 
is knotty and inclined to be brashy and shaky. 

Hemlock grows either in pure forests or associated with other 
conifers. In Pennsylvania the best pure stands run as high as 
15,000 feet per acre. The average in northern Michigan is 
9000 feet. In West Virginia, where hemlock occurs in a mixed 
forest, the average is from 2000 to 3000 feet per acre. The 
heaviest stands in the Appalachians range between 25,000 and 
40,000 feet per acre. 

The lumber cut in 1910 was approximately 2,669,424,000 feet. 

As late as 1897, hemlock was regarded of little value in Michi¬ 
gan and Wisconsin, and could often be secured for taxes. In 
1900 the stumpage price was about 50 cents per thousand feet, 
while to-day the value ranges from $4 to $7 per thousand feet. 

The western hemlock grows in the Pacific Coast forests, asso¬ 
ciated chiefly with Douglas fir and western red cedar. The lum¬ 
ber is not regarded with favor, although it is superior to that of 
eastern hemlock. The bark is richer in tannin but it is not used 
extensively, because there are not many tanning establishments 
in the region and extract plants have not been developed because 
high freight rates to eastern points limit the available market. 
The timber is used for general construction purposes and, to a 
limited extent in Oregon, for the manufacture of paper pulp. 

The yield per acre ranges from 7000 to 30,000 board feet. 

The lumber cut for 1910 was approximately 166,705,000 feet. 

Some records of the value of western hemlock stumpage are 
as follows: 

1902 1 . $1.00 

1906*. 0.47 

1909. I -S° 

Redwood . — The redwood {Sequoia sempervirens) is confined to 
a narrow belt from 10 to 30 miles wide near the Pacific Coast, 

1 Allen, Edward T.: The Western Hemlock. U. S. Bureau of Forestry, Bulle¬ 
tin No. 33, 1902, p. 28. 

* Sale of Idaho school lands. 
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extending southward from southern Oregon to San Luis Obispo 
County in California. It is associated with Douglas fir, tanbark 
oak (Quercus densiflora), western red cedar and western hemlock. 
The chief commercial stands are in Humboldt and Del Norte 
counties in the northern part of California. 

The average yield per acre is from 60,000 to 75,000 feet, 
although 100,000 feet per acre is not uncommon. Single acres 
are said to have yielded 1,500,000 feet of sawed lumber, and 
individual trees have contained 480,000 feet log scale of mer¬ 
chantable timber. The highest stand so far reported is 2,500,000 
feet per acre, but the yield in merchantable material was re¬ 
duced 40 per cent through breakage and other losses. The 
waste in logging redwood is enormous, because of the massive 
size of the trees and the brittle character of the timber. 

The trees average 6 or 7 feet in diameter, although from 10 
to 14 feet is not uncommon, with a maximum of about 20 feet. 
The clear length ranges from 100 to 200 feet. 

The lumber is manufactured in mills located near the forest, 
hauled by rail to the coast, and shipped by water to distributing 
points or to market. It is sold along the Pacific Coast, in the 
Far East, and some high grade lumber is marketed in the central 
and eastern part of the United States. It furnishes wide boards 
of excellent quality for panels and interior finish. In the West 
it is used extensively for tanks, flume boxes, house construction, 
fence posts, shingles and shakes. 

The lumber cut 1 in 1910 was approximately 543,493,000 feet. 

There is very little redwood stumpage on the market, because 
the greater part of the timber is held by companies which are 
now exploiting it. The stumpage in 1890 was held at about 
80 cents per thousand feet but is now valued at from $2.50 to 
$3.50, with a maximum of $5 per thousand feet. 

Cypress . — The commercial range of cypress (Taxodium 
distickum) is confined to a narrow strip of swampy land extend¬ 
ing along the Atlantic seaboard from North Carolina to Florida, 
along the Gulf Coast in Florida, Louisiana and western Missis- " 
sippt, and up the Mississippi River to southern Arkansas. 

& This includes the cut of the bigtree (Sequoia Washingtonia). 
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The average stands range from 5000 to 8000 feet per acre, 
the better ones containing from 15,000 to^o^ooo feet while an 
occasional acre in Louisiana reaches a maximum of 100,000 
feet. 

It has been stated that at least one-third of the standing 
cypress is affected with a fungous disease, which causes holes 
in the wood from one-quarter inch to an inch wide and often 
several inches long. Timber so affected is called “pecky” or 
“ peggy ” cypress. The disease is caused by a species of Daedalia 
which also affects the incense cedar of the Pacific Coast. Decay 
stops as soon as the tree is cut and manufactured into lumber. 
Cypress timber on knolls just above the level of the water is 
usually unsound and the trees are fewer in number than on the 
wet lands. Sound timber occurs in patches in the forest with¬ 
out apparent regularity. It is difficult to distinguish pecky trees 
before they are cut. The trees in the Atchafalaya River basin 
are of larger size and less defective than those in the Mississippi 
bottoms. 

Cypress is a highly durable wood and is especially esteemed 
for greenhouse construction, certain forms of cooperage, silos, 
tanks, shingles, interior and exterior finish for buildings, and all 
purposes where resistance to decay is important. 

The lumber cut in 1910 was approximately 935,659,000 feet. 

It is a swamp species wherever it occurs in commercial quan¬ 
tities and its exploitation presents numerous problems not found 
in dry-land logging; therefore, cypress logging for many years 
was difficult, and in some localities was regarded as impossible; 
consequently the stumpage was not valuable. It is said that 
timber could be bought as late as 1876 for 25 cents per thousand 
feet. A sale of a tract averaging 10,000 feet per acre was made 
in 1880 at 75 cents per acre. In 1890, stumpage could be pur¬ 
chased for 40 cents per thousand feet and a sale was made in 
1894 for $5.25 per acre. There is very little cypress stumpage 
on the market to-day, because it is largely in the hands of opera¬ 
tors. The present prices range from $5 to $5.50 per thousand 
feet. The increase in value is due to improved methods of 
power logging. 
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Eastern Spruces. — There are three species which are found 
chiefly in Maine, northern New Hampshire, Vermont, New York, 
West Virginia and North Carolina. They are the white spruce 
(Picea canadensis ), red spruce (P. rubra ) and the black spruce 
(P. mariana). The present stand is estimated at 50,000,000,000 
feet, four-fifths of which is in New England and New York. 

Spruce occurs in pure stands on the higher elevations, and in 
mixture with beech, birch, hard maple and eastern hemlock on 
the lower elevations. It reaches its best form in the mountains 
of West Virginia at an elevation of from 3000 to 4600 feet. Bal¬ 
sam fir (Abies balsamea) is associated with spruce in the northern 
part of its range and is now marketed with it for pulpwood, 
without distinction as to price. 

Spruce is one of the most valuable species for the production 
of paper pulp and several million cords of Canadian and domestic 
spruce are consumed annually for this purpose. In addition it 
is used for house timbers, clapboards and general construction 
purposes. The chief home markets are in New England and 
the Northern tide-water ports. 

The following shows the approximate stands in the various 
states: 


New York. 

Stands per acre. 

Average. | Maximum. 

Board feet. Board feet. 

2.000- 3,000 15,000 

3,000- 4,000 15,000-20,000 

3,000- 4,000 40,000 

3,000- 4,000 15.000 

6,000-10,000 60,000 

1 

Maine. 

New Hampshire. 

Vermont. 

West Virginia. 


The cut of lumber in 1910 was 1,162,931,000 feet. 

Spruce pulpwood stumpage in northern New York is held at 
from $3.50 to $4 per cord and saw logs at from $1.50 to $2 per 
standard for well-located timber. Saw timber in New Hamp¬ 
shire is held at from $5.50 to $6 per thousand feet, pulpwood in 
Maine at from $4 to $4.50 per cord, and saw-log timber in West 
Virginia at from $4 to $5 per thousand feet. 


Digitized by CjOoq Le 







14 


LOGGING 


Western Cedars. — The cedars of the Pacific Coast which are 
of the greatest commercial importance are the western red cedar 
(Thuya plicata) ) the yellow cypress (Chamacyparis nootkatensis ), 
Port Orford cedar (C. lawsoniana) and the incense cedar (Libo- 
cedrus decurrens). 

Western red cedar is the most important shingle wood in the 
United States, and is also cut extensively for telephone and 
telegraph poles. When cut into lumber it is used for car siding 
and roofing, weather-boarding, pattern-making, boat building, 
cabinet manufacture and a variety of other purposes where 
strength is not required. 

It seldom occurs in pure stands, but is associated with Douglas 
fir, western hemlock, western larch ( Larix occidentals ), the 
several firs and redwood. The average stand per acre over 
large areas is from 9000 to 10,000 feet, with maximum stands 
of 40,000 feet. 

Stumpage on Puget Sound is worth from $1.50 to $2 per cord, 
and saw timber from $3 to $4 per thousand feet. On a five- 
year sale (1907-1912) made on the Kaniksu National Forest, 
cedar poles brought i£ cents per running foot, and saw timber 
$2 per thousand. 

Yellow cypress, which is less widely known in the market, is 
used for. boat building, cabinet work, cigar boxes, lead pencils 
and interior finish. 

It is associated with Sitka spruce ( Picea sitchensis ), western 
hemlock, and other species of minor importance. It occurs 
singly, or in small groups, and in Alaska runs from 500 to 2500 
feet per acre. Single acres are said to contain 40,000 feet. The 
stumpage value ranges from $1 to $10 per thousand. 

Port Orford cedar is limited in amount and is not marketed 
extensively. It is a favorite wood for ship building, and is also 
used for interior finish, outside trim, match wood and cabinet 
work for which it is especially fitted. It is usually associated 
with western red cedar, Sitka spruce, western hemlock and 
Douglas fir. It occurs as single trees, rarely in groups. Sales 
of private stumpage to small loggers have brought from $3.50 
to $4 per thousand. 
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Incense cedar is not cut into lumber to any extent, because 
of the excessive taper of the bole, and also because a large per¬ 
centage of the timber is attacked by a fungus (Dcedalia vorax ) 
which excavates galleries throughout the wood similar in char¬ 
acter to the “peck” in cypress. The timber is used chiefly for 
fence posts, laths, shingles, cigar boxes, pencil stock, and the 
best grade lumber for furniture and for mining and irrigation 
flumes. 

It is associated with western yellow pine, sugar pine, Douglas 
fir. western white pine and white fir (Abies concolor ). The stand 
per acre in California ranges from 500 to 2000 board feet per 
acre. The stumpage value ranges from $2 to $3 per thousand 
feet. 

The lumber cut of western cedars in 1910 was approximately 
288.587,000 feet of lumber and 9,167,000,000 shingles. 

Sugar Pine . — Sugar pine (Pinus lambertiana) is found chiefly 
in southern Oregon and in California where it is an important 
commercial tree. It never occurs in pure stands but is found 
associated with western yellow pine, incense cedar and Douglas 
fir on the lower limits of its range; and with white fir, red fir 
(Abies magnijica) and the bigtree on the higher elevations. The 
yield in the Sierras ranges from 2000 to 15,000 feet per acre 
with a maximum of 60,000 feet. An occasional tree contains 
54,000 feet. 

Sugar pine is especially prized for the manufacture of “ shakes ” 
or split shingles, and is also extensively used for fruit boxes, 
match wood, sashes, doors and blinds, ship decking and interior 
trim. The lumber is often substituted for that of eastern white 
pine. The greater part is marketed locally, but it is also shipped 
as far East as New England. 

The cut in 1910 was 103,165,000 feet. The bulk of the re¬ 
maining stumpage is in the Sierras in California and ranges in 
value from $2.50 to $4 per thousand feet. 

Lodge pole Pine . — This tree {Pinus contorta) is found from 
Alaska to California and east to Colorado, and is used for mine 
timbers, fence posts, lumber and crossties. The timber is small 
and knotty and lumber sawed from it is suitable only for general 
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**v 'urr«sc^ It is not in demand for interior finish 
v^. v * v * 't rt * tti t"** ’£ region where it is manufactured. 

x . -tw occurs in dense pure stands in the 

V: v s Jt ^evuooos it is frequently associated with 
\ ^ ■ ^uie ir Abies lasiocarpa) and other firs. 

' * K VOKZ IN BOARD FEET, GALLATIN COUNTY, 

MONTANA 1 II 

^ i diameter breast high of n inches.) 


Type. 

1 Lodgepole pine. 


1 Board feet. i 

\ s . 

.! 5900 

'' i"n Slope. 

. 7200 

A oon . 

. 3800 

\ 1 * v-r. >l:pe. 

., 7000 

- ‘ 


V :; ' WR ACRE IN BOARD FEET, MEDICINE BOW 

NATIONAL FOREST, WYOMING 1 

Cutting to a diameter breast high of II inches.) 



Lodgepole pine. 


INpew 

Ties. 

6 inches by 
8 inches by 
8 feet. 

Props. 

I 

Lumber. 

Spruce 

lumber. 

'..V t'lvU 

1 

Number. 

Linear feet. 

Board feet. 

! 

Board feet. 

it\ l . 

200 j 

IIOO 

3000 

IOOO 

v^y. '11' n . 

1 130 

600 

I IOO 

200 

^udiU III . 

1 50 

240 

550 

60 

\'MKO 

_55 _ 

230 

700 

4700 _ 

W t,!^' tv*r tract. 

| 108 

500 

I IOO 

500 


Mvuu t Tables —Lodgepole Pine. Circular 126, U. S. Forest Service, 1907, pp. 2.3-24. 


I ovlgepole in pure stands ranges between 4000 and 30,000 feet 
acrv% the average over large areas being about 8000 feet. 

The cut in 1910 was 26,634,000 board feet. 

Ihe stumpage value on National Forests ranges from $1.50 to 
$ ‘ x o |ht thousand board feet. 

II Y.v/rrrt Spruce. —The spruces of importance in the western 
putt of the United States are the Engelmann spruce (Picea 

and the Sitka spruce. 
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Engelmann spruce, which is of the greater importance com¬ 
mercially, grows at high altitudes often in pure forests. It is 
frequently associated with alpine fir, western larch, lodgepole 
pine and western yellow pine. 

The timber is sawed into lumber and dimension stock for 
local construction purposes. 

On moist flats and along streams Engelmann spruce and lodge- 
pole pine form stands of from 40,000 to 50,000 feet. On the 
Pike National Forest the maximum stands are 35,000 feet and 
the average stands 5000 feet. In the Sopris National Forest 
in Colorado, the stands of Engelmann spruce and associated 
species range from 4000 to 20,000 feet per acre, of which the 
former constitutes from 35 to 75 per cent. The stumpage value 
ranges from $2 to $3.50 per thousand feet. 

Sitka spruce is the chief commercial species of Alaska. It is 
seldom found in pure stands, except on areas of from 1 to 3 acres 
on which the stand ranges from 10,000 to 90,000 feet per acre. 
Individual trees have been reported which contain 25,000 feet. 
On the lower elevations, which are the only places it grows to 
commercial size, it is usually associated with western hemlock, 
western red cedar and yellow cypress. 

In Alaska it is used chiefly for box shooks for the salmon 
industry and for building material. 

The stumpage value on the Tongass National Forest is about 
$1 per thousand feet. 

The lumber cut of western spruce in 1910 was approximately 
286,981,000 feet, the greater part of which came from Washing¬ 
ton. 

Other Conifers . — Among the conifers cut in small quantities 
are the eastern larch (Larix americana ), now often sold with 
Norway and white pine, and also made into crossties, posts and 
poles; the western larch (L. occidentals), manufactured into 
dimension lumber, ties and posts; eastern red cedar {Juniperus 
virginiana), used chiefly for pencil wood, posts and poles; and a 
number of pines found in the western part of the country which 
are of local importance only. 


* 
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HARDWOODS 

The hardwood forests extend south from northern New York 
through the Appalachian Mountains and from central Wis¬ 
consin and Michigan through the valleys of the Mississippi and 
Ohio rivers to central Louisiana, Mississippi and Alabama, and 
west to the Great Plains. The chief commercial species are the 
oaks, sugar maple, yellow poplar, red gum, chestnut, beech, 
birch, basswood, hickory, elm, ash and cottonwood. 

The lumber cut in 1910 of the above hardwoods was 8,615,- 
000,000 feet or 21.5 per cent of the total lumber cut of the 
country. 

Yellow Poplar . — Among the more valuable hardwoods is the 
yellow poplar (Liriodendron tulipifera ) which occurs, chiefly, in 
the rich hardwood forests of Virginia, West Virginia, Tennessee, 
North Carolina and Kentucky. It is used chiefly for weather- 
boarding, interior finish, furniture, bodies of automobiles and 
carriages, wagon boxes, woodenware, box boards and paper 
pulp. Wide boards command a high price for panels and 
shelving. 

The average stand per acre is seldom more than 2000 feet. 
The timber in Kentucky and Tennessee in 1890 was held at 
60 cents per thousand feet but it now commands a stumpage 
price of from $8 to $12 per thousand feet. 

The cut in 1910 was 734,926,000 board feet. 

Oaks. — White oak {Quercus alba) is the most valuable of the 
numerous oaks and the best timber comes from the Appalachian 
region. The wood is used principally for high grade furniture, 
cooperage stock, car frame material, flooring, interior finish, 
agricultural implements, and crossties for railroads. 

Several species belonging to the white oak group are now 
marketed as white oak, although but few show the fine radial 
markings of Quercus alba . White oak stumpage values range 
between $6 and $12 per thousand feet. 

The red and black oaks are indigenous to the same region as 
the white oaks and are now used extensively for cooperage, 
interior finish, car frame material, furniture and many other ^ 
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uses where strength is desirable. They are not as durable as 
the white oaks but large quantities are treated with chemical 
preservatives and used for crossties. 

The stumpage is valued at from $3 to $6 per thousand. 

The cut of oak lumber of all kinds in 1911 was 3,098,444,000 
feet. 

Maple .—Lumber is manufactured from several species, 
namely, the hard maple (Acer saccharum ), the black maple (A. 
nigrum ), the red maple (A. rubrum ), the silver maple (A. sac - 
charinum) and the Oregon maple (A. macrophyllum). The hard 
and the black maples produce the most valuable lumber, which 
is cut chiefly in Pennsylvania, the Lake States, New York, West 
Virginia, Ohio, Indiana and some of the southern and New 
England States. The lumber is prized for flooring and furniture 
and is also used for woodenware and gunstocks. Large quan¬ 
tities of the rough wood are utilized in destructive distillation. 

The lumber cut of maple in 1910 was 1,006,637,000 feet. 

Maple stumpage in New York is valued at from $2.50 to $5 
per thousand feet; in Michigan from $5 to $8 per thousand 
feet; and in Indiana from $6 to $8 per thousand feet. 

Red Gum. — The red gum (Liquidambar styracifiua) is largely 
a tree of the lowlands and is found in the best form and in the 
heaviest stands along the Mississippi River bottoms in Arkansas, 
Mississippi, Missouri, Tennessee and Kentucky. 

Virgin bottom lands in Missouri contain about 5500 feet per 
acre of merchantable timber and in South Carolina 4000 feet. 
Second-growth bottom land in the latter state runs as high as 
13,000 feet per acre. The maximum stands in the Mississippi 
River bottoms seldom exceed 15,000 feet. 

Red gum has only recently been an important factor in the 
hardwood market because the wood warps badly in seasoning. 
Improved methods of handling and the scarcity of other species 
have greatly increased its use, and it is now employed extensively 
for furniture, tobacco boxes, fruit packages, and slack cooperage. 

The lumber cut in 1910 was 610,208,000 feet. 

Stumpage values in the South range from $1 to $2.50, and in 
Indiana from $5 to $8 per thousand feet. 
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PROTECTION OF FOREST PROPERTY 

The two great enemies of the forest, fire and wind, have caused 
the loss of billions of feet of timber. Fire has been the more 
disastrous, some years destroying timber and other property 
valued at millions of dollars. Although cut-over lands are 
still largely neglected, forest-land owners now manifest interest 
in the protection of their standing timber. 

FIRES 

The damage from fire is greatest in the coniferous forests of 
the Northeast, the Lake States, the Inland Empire, and the 
Pacific Coast, where the stand over large areas is sometimes 
killed outright, and occasionally almost entirely consumed. 

Among the most destructive fires are those which bum in 
the crowns, leaping from tree to tree. These are difficult to 
control because they often occur during high winds which fan 
the flames and carry burning brands for long distances ahead of 
the main conflagration. 

Surface fires, which ran along the ground and feed on the litter 
and undergrowth, are less serious in their immediate results 
but if the heat is intense they injure the bark and often kill the 
cambium. The wounds provide excellent places for the en¬ 
trance of fungi and insects which may render the tree of little 
value in a few years. The degree of damage depends upon the 
character and age of the stand. Trees which have thick bark 
suffer less than the thin-barked species. In the yellow pine 
region of the South, surface fires ran through the forest at 
frequent intervals, but are seldom hot enough to kill many of 
the larger trees. 

Ground fires are common in the northern forests where organic 
matter accumulates on the forest floor, sometimes to a depth of 

*s 


Digitized by LjOoq Le 


26 


LOGGING 


several feet, through which the roots ramify in all directions. 
The vegetable mold bums slowly, but fires in it are difficult to 
extinguish and ultimately the soil is consumed and the rocks 
are exposed. The trees are killed and soon blow down, forming 
an almost impenetrable slash and a dangerous fire trap. This 
condition is most pronounced in the coniferous forests of the 
Northeast, in the Lake States and also in the forests on the 
Pacific Coast. 


BRUSH DISPOSAL 

The debris remaining after logging is a source of great danger 
to standing timber because sparks from locomotives and station¬ 
ary logging engines often ignite it, during the dry seasons, and 
when once started fire may spread into the green timber. 

Various states 1 have passed laws dealing with the disposal 
of slash, and private protective associations have also attacked 
the problem with vigor. The first effective step toward its 
solution was taken by the U. S. Forest Service when it assumed 
charge of the National Forests. 

The problems concerned with brush handling vary in different 
forest regions, and even in a given region the proper method of 
dealing with the situation must be studied for each operation. 

In the yellow pine region of the Southwest where the rainfall 
during a portion of the year is scanty, it often is advisable 2 only 
to scatter the brush, for the shade afforded by it is conducive 
to the germination of seed and is beneficial to reproduction. 
Where it is desired to keep stock away from reproduction the 
brush is also left undisturbed. If the fire risk is great, the 
practice recommended by forest officers is to pile the brush 
in open places and bum it at a period when the fire can be 
controlled. 

In the coniferous forests of New York, a state law provides 
for lopping the tops and leaving them in situ . The weight of 
the snow during the first winter forces the limbs close to the 

1 Among these are New York, Minnesota, Washington and Oregon. 

* Woolsey, Jr., Theodore S.: Western Yellow Pine in Arizona and New Mexico. 
Bulletin ioi, U. S. Forest Service, 1911, pp. 53-54. 
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ground and after three or four years decay largely eliminates the 
danger from fire. Fires in lopped slash do not become as violent 
as when the brush is left in the tops to dry out. The cost of 
lopping in the spruce forests of the Adirondacks ranges from 10 
to 15 cents per cord. 

Brush burning is recommended for forests where the stand 
of timber is heavy and the brush dense. These conditions exist 
in parts of the Lake States, Inland Empire and on the Pacific 
Coast. The practice is either to pile and bum, or to bum broad¬ 
cast. Brush can be burned with safety during the wet periods 
in the spring and fall, after a light fall of snow in the early winter, 
and in the South during the summer after heavy rains. 

Where the aim is to save the seedlings and young timber, 
brush should be piled and burned. This can be done cheapest 
at the time of logging because less labor is required for the work, 
and the removal of the slash facilitates skidding and reduces its 
cost. In white pine where the brush is dense, the saving in 
logging expense may be greater than the added cost due to slash 
burning. As a rule one extra man is required for each 10,000 to 
12,000 feet logged. Many lumbermen in the Lake States and 
the Inland Empire do not log extensively during the danger 
period in the summer months and hence the above method may 
be employed to advantage during the greater part of the logging 
season. 

The method followed where brush is disposed of at the time 
of logging is for the swampers of each skidding crew to select 
suitable spots where brush can be piled and burned without 
danger to standing trees and reproduction and where it will not 
inconvenience the skidding teams. These piles should not be 
placed nearer than 15 feet to any standing tree. One or more 
fires are started and the brush as cut is thrown on the nearest 
blaze. Brush can be burned even during rainy weather and 
where there is quite a heavy snow, because the latter is shaken 
off the branches in handling. Studies made by the U. S. Forest 
Service in Minnesota show that not over 2 per cent of the total 
acreage of a given operation is burned over when this method 
is employed. 
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Piling and burning brush after logging has not proved as 
satisfactory as the above method, because of the added labor 
charge. It has some advantages because the piles can be built 
in the roadways and on skidway sites where there is no timber 
or reproduction to damage. 

In the Minnesota National Forest brush was piled after 
logging and burned on calm days when the ground was damp. 
Burning commenced on the leeward side of the cutting. The 
fires were started in alternate piles in the same row, which left 
a cold air space between them, lessened the draft and reduced 
the danger of damage to seedlings and standing timber. When 
these piles were reduced to embers the alternate ones in the 
same row were fired. Each successive row was burned in this 
manner. A sufficient force of workers equipped with fire-fighting 
apparatus was kept on hand to hold the fires in check. The 
area burned over by this method was 7 per cent of the total. 

A contractor in Minnesota states that in stands composed of 
equal parts of white pine and Norway pine he has burned brush 
for 20 cents per thousand during open winters, and 35 cents per 
thousand during severe winters. The average cost in the region 
is from 20 to 25 cents per thousand feet. 

Hardwood brush is more difficult to burn and costs from 30 
to 40 cents per thousand feet in the Lake States when the brush 
burned is less than 6 inches in diameter. 

Broadcast burning is cheaper where protection is desired only 
for logging equipment and green timber; where the area is clear 
cut; and in yellow pine forests in the South, where timber is 
left for a second cutting to be made in fifteen or twenty years. 
Broadcast burning is the only feasible method in the Douglas 
fir region because of the great quantities of slash that must be 
handled. On areas where the stand rims as high as 100,000 feet 
per acre, the debris is often 10 feet high. The method recom¬ 
mended by a National Forest officer 1 is to bum off at one time 
areas of from 20 to 40 acres which are selected with reference to 
topographic features. Burning should begin before large areas 

1 Hunger, Thornton T.: The Growth and Management of Douglas Fir in the 
Pacific Northwest. Circular 175, U. S. Forest Service, 1911, pp. 17-18. 
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are covered with slash. Back fires should be built around the 
edge of the strip and around all seed trees. 

Early fall burning is recommended because: 

(1) Fire in stubs will soon be extinguished by rain. 

(2) Some seed trees are liable to be killed and the forest will 
secure the benefit of the seed crop if the area is burned before 
the seeds fall. 

(3) There will be no summer growth of weeds to check the 
reproduction the following spring. 

(4) On the higher elevations a clear bum cannot be secured 
in the spring because of moisture conditions. 

(5) The hottest fire can be secured in the fall because the 
brush is then thoroughly dry. 

The method recommended by the Chief Fire Warden of 
Washington for preparing a slashing for broadcast burning con¬ 
sists in felling all large stubs on a strip from 300 to 1000 feet wide 
on the leeward side of the cutting. Stubs in the green timber are 
also felled along this line for a distance of from 200 to 300 feet 
back from the cut-over area, and if the fire danger is great a fire 
trail is cut in the green timber about 50 feet back of the slashing. 
The fire is usually started in the afternoon on the leeward side 
and is allowed to bum back against the wind and toward the 
center of the clearing. Men are stationed along the green 
timber to prevent the fire from running into it. If the area is 
large a fire is started in the center of the cut-over area from 
three to four hours after the first and allowed to work to lee¬ 
ward. Later a fire is started on the windward side and the 
remainder of the area burned over. 

Debris on steep slopes is burned from the top down to pre¬ 
vent timber on the upper edge from being killed by the intense 
heat which would result from a heavy fire running up the 
slope. 

In the southern pine region forestry is not practiced at present 
but it is probable that some lumbermen will soon be interested 
in logging their virgin timberlands so as to secure a second cut 
in fifteen or twenty years. Brush disposal is necessary to assure 
the success of a plan of this sort. Observations and experiments 
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made in different parts of the region, especially in Arkansas, 
have demonstrated that broadcast burning offers sufficient pro¬ 
tection to timber held for a second cut and can be carried on 
safely provided all slash is removed for a distance of io feet from 
the timber that is to be left. The slash can be handled by the 
swampers and occasionally skidding teams can drag whole tops 
bodily from the vicinity of trees without decreasing the daily 
output of the skidding crew. The slash should be burned during 
calm, damp periods, chiefly in the spring and fall, although it 
may be done on occasional damp days during the hot summer 
months. If a virgin forest is to be logged during the summer 
months when broadcast burning cannot be done safely, the 
practice should be to fire the ground litter in the early spring 
and thus provide against ground fires running into the slash 
during the danger season. The slash should then be burned 
at the first favorable opportunity. The annual ground fires 
which succeed the burning of the slash will seldom be sufficiently 
violent to injure the trees held for the second cut, although 
reproduction often will be killed. 

SPARK ARRESTERS 

Among the many spark arresters on the market, the following 
are known to have given the best satisfaction on logging opera¬ 
tions: 

Sequoia Spark Arrester . 1 — This arrester (Fig. 2) has a J-inch 
mesh wire screen (A) which projects above a cinder pan ( B ) 
attached to the stack. From the cinder pan outlet pipes (C) 
lead to a receptacle below. A light metal deflector is fixed 
inside the pan to guide the cinders to the outlet pipes. The 
sparks arrested and deflected by the screen are dropped into the 
receiving pan. This arrester is used chiefly for wood-burning 
logging engines. Users claim that the engine exhaust will keep 
the screen clean and that it does not interfere with the draft. 
The device is light, and easily put on and removed. The list 
prices range from $22.50 to $45 each. 

1 Manufactured by the Willamette Iron and Steel Works, Portland, Oregon. 
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Fig. 2.—The Sequoia Spark Arrester. 




Fic. 3.—The South Bend Spark Arrester, a, for logging engines; b , for logging 

locomotives. 

The South Bend Spark Arrester }— This type is used exten¬ 
sively in the Northwest. The one shown in Fig. 3 a is for logging 
engines and that in Fig. 36, which is built larger and stronger, is 
for logging locomotives. 

1 Manufactured by the South Bend Spark Arrester Co., South Bend, Indiana. 
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It has a round tapering shell ^ 4 ) of sheet metal, with an inner 
wall; an outlet (B) at the side for the discharge of sparks and 
cinders; and a sheet metal cover (C). A cone-shaped screen 
attached to the sheet iron cover hangs within the stack, apex 
downward, and deflects the dnders into the spark receiver at 
the head of the outlet pipes. The steam, smoke and gas escape 
through the screen, in which the cinders do not clog because of 
its conical form. The screen can be raised by means of the lever 
lift (E) when it is unnecessary to use an arrester. The size of 
arresters for locomotives is governed by the cylinder area, and 
those for logging engines by the diameter and height of stack 
used. The list price ranges from $10 to $27 each. 

Sf*irk A successful spark arrester. 1 Fig. 4, in use by 

a logging company in Pennsylvania consists of a J-inch mesh 




4. - A LvVO>nv';i\r Sfviri Cj.iv 

wire cone-shaped spark cap. 24 inches high and iS inches wide 
at the base, where it is attached to a ring, which is hinged to 
another ring in the top of the stack. When in position the cone 
is fastened down on the stack by a hasp. When not in use the 
arrester mav be dropped by the side of the stack. During the 
fall and winter the caps are remov ed and stored until the follow- 

1 r^scri^ii in FVrescry QvArter >. V.v IV. No. i. juge 2- 
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ing spring. Engineers who have used them state that they do 
not interfere with the draft. The cost of manufacture in a rail¬ 
road shop is about $3 each. 

Boomerang Spark Arrester . 1 — This is used by many loggers on 
the Pacific Coast for coal-burning and wood-burning stationary 
engines. The essential parts of the ar¬ 
rester, Fig. 5, are a heavy J-inch mesh 
round screen 04 ), slightly flaring toward 
the top, on which is mounted a heavy 
sheet iron cone ( B ). The latter ends 
in a boomerang (C) to the open end of 
which a screen conveyor tube (Z>) is at¬ 
tached. The smoke passes out through 
the screen while the sparks travel 
straight up through the steel cone 
where thfcy are diverted into the boom¬ 
erang and led into a receptacle by the 
side of the engine. As the sparks do 
not come in contact with the screen it 
does not become clogged. The prices 
vary from $20 to $38 each according 
to the size. 

Radley-Hunter Spark Arrester} — This is an effective loco¬ 
motive spark arrester which is used by many lumber companies, 
especially in the West. 

The smoke and exhaust pass up through the main smoke 
chamber {A) y Fig. 6, striking against a spiral cone ( B) which gives 
it a whirling motion, and the large cinders are thrown outward by 
centrifugal force against the perforated screen plate (C). This 
plate has openings in it large enough to permit the passage of 
sparks into the spark chamber ( D ). Once through this per¬ 
forated screen plate they are beyond the line of active draft, 
and by their weight fall into the cinder receptacle (G) from which 
they are removed through the cleaning out holes (F). The 
lighter sparks which are not thrown through the perforated 

1 Manufactured by the Washington Iron Works, Seattle, Washington. 

* Manufactured by the Lima Locomotive and Machine Co., Lima, Ohio. 
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m u‘i ,»uilc ,uc carried by the draft against the fine netting (£). 

’'t ; :hc natural draft through 04 ) around ( B ) and under 

(£) is unobstructed by netting. 
This has two advantages: (i) the 
possibility of clogging is eliminated; 
(2) there is an easy, free draft when 
starting the fire. This stack acts 
as a centrifugal separator which 
prevents the emission of the larger 
and more dangerous sparks and 
only allows the escape of small, 
light sparks which are dead by the 
time they leave the stack. 

There are numerous other spark 
arresters but those described are 
the more common ones in use 
among lumbermen. 

FUEL OIL 

S^xirks from locomotives have proved such a menace to forest 
property that in some states trunk line railroads which pass 
through forest regions are compelled to use fuel oil during the 
danger season because the many devices used to prevent the 
emission of live sparks from coal-burning and wood-burning 
engines have not proved entirely satisfactory. Fuel oil is not 
extensively used by loggers either for locomotives or for logging 
engines. For a short period after the discovery of the Texas oil 
fields many loggers in the cypress region of Louisiana fitted their 
logging engines with oil burners because fuel could be purchased 
cheap enough to reduce the expense of operation. A marked 
increase in the cost of fuel oil has led many t.o return to the use 
of coal or wood. Many loggers in the Inland Empire and the 
Pacific Northwest now use fuel oil successfully in locomotives, 
but so far no method for burning fuel oil in vertical boilers has 
been devised that is satisfactory for all conditions. 
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ELECTRIC DRIVE 

Electric power for logging purposes will be used extensively 
in the future wherever it can be developed cheaply. A number 
of western firms are now experimenting with electrically-driven 
yarding engines and although still in the experimental stage they 
are giving good results. 

PROTECTIVE ASSOCIATIONS 

There are several associations 1 of private timberland owners 
organized in the Northeast, Lake States, Inland Empire and the 
Far West, whose object is the prevention and control of forest 
fires. These associations are composed of the largest timber- 
land owners in a given region, whose problems of protection are 
similar. Some are local in character, others include an entire 
slate, while one is interstate. During the fire season many of 
these associations maintain a patrol system with lookout stations, 
reserve tool stations, and approved devices for fire fighting. 
They usually support a paid secretary who is manager of the 
patrol force during the fire season and who also conducts educa¬ 
tional campaigns in order to arouse public sentiment on the 
forest fire question. Hearty cooperation between state, national 
and private interests has been manifested from the first. 

Associations are supported chiefly by an assessment of from 
i ] to 3 cents per acre. During 1911 the Western associations 
protected 954,000 acres at an average cost of 1 } cents per acre. 

Xo concerted efforts have been made by Southern operators, 
because the loss of mature standing timber is not considered 
great enough to warrant their interest. 

1 Among the more important associations are: The New Hampshire Timberland 
Owntn Association, organized in December, 1910; the Northern Forest Protective 
Association, covering the states of Michigan and Wisconsin, organized in Novem¬ 
ber, 1910; the Washington Forest Fire Association; the Oregon Forest Fire 
Aaoriatioo, organized in April, 1910; and the Western Forestry and Conservation 
Aaoriation, organized in January, 1909, representing private timberland owners 
a Washington, Idaho, Montana, Oregon and California. The object of the last 
***>datioo is to work for laws which will assist lumbermen in preserving standing 
timber from fire in public and private domains. 
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INSURANCE OF STANDING TIMBER 

So far no standing timber in the United States has been 
insured. 

Since timber bonds have been on the market there has been a 
demand on the part of investors for insurance protection but 
no active steps have been taken toward meeting it. Forest fire 
insurance will probably not be offered by reliable companies at 
a reasonable rate until better fire protection prevails and the 
practice of forestry is widespread. A company would have to 
carry a large amount of insurance scattered over a wide range 
of conditions in order that heavy losses in a particular region 
would not seriously embarrass it. 

Even though some of the more prominent European companies 
insure timberlands they* do not regard such risks as especially 
desirable. The Gladbach Fire Insurance Company of Munich 
established a forest fire insurance department in 1895. Its rates 
are regulated by the age, species, character of stand and general 
fire risk. On large, well-managed forest properties the premiums 
vary from 4 marks to a minimum of 0.45 mark per 1000 marks 
value, with an increase where the danger is great. The rate on 
forest plantations and protection forests is adjusted for each 
particular tract and the premiums often exceed 4 marks per 
thousand. Only forests that have a definite form of manage¬ 
ment and in which a sustained yield takes place are accepted 
as risks and then for minimum periods of ten years. The in¬ 
surance value of the property is preferably determined by an 
expert appraiser, although the valuation of young timber may 
be made by the owner from tables of cost furnished by the 
company. In case of disagreement as to the basis of settlement 
between insurer and insured, provision is made for a board of 
referees whose judgment is final. 

In case the property is over-insured, the company holds itself 
liable only for the actual value. The policy contains various 
clauses regarding the obligations of the insured to exercise due 
care in preventing fires, the use of steam engines in the forest, 
brush burning, etc. 
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An announcement 1 has been made recently of the organization 
of a mutual forest fire insurance company in Sweden, which 
marks a new departure in European forest fire insurance. A 
minimum premium is fixed and the highest risk taken is 75 per 
cent of the forest value. The latter may be based on the owner’s 
estimate, or determined by an expert hired by the insurer at the 
expense of the insured. The damage is appraised by referees 
representing both the association and the insured, with final 
resort to the courts in case of disagreement. 

The only fire insurance policy on timber on this continent 
waS issued in 1910 by Lloyd’s, London, to Price Brothers Com¬ 
pany, Ltd., of Quebec, Canada, as additional protection for a 
bond issue of $5,000,000 which they wished to float. The basis 
on which the policy was issued was the division of the area 
insured into blocks of approximately 300 square miles, the 
boundaries of which were natural barriers such as rivers or 
mountain ranges. The average value of the property per square 
mile was determined by estimate, and the policy contains a clause 
that the insured must bear all the loss up to $75,000 in a given 
block. The underwriters’ liability in a given block was limited 
to $250,000. The premium rate was 0.25 of one per cent of the 
total value of the property. 

WIND DAMAGE 

The zone of greatest damage from wind is in the yellow pine 
region of the South in the vicinity of the Gulf of Mexico. Many 
heavy storms have passed through various sections in this region 
destroying millions of feet of timber. In September, 1909, 
over one-half billion feet was blown down, some of which was 
manufactured, while large areas could not be logged in time to 
save the timber from insect attacks. These storms are espe¬ 
cially destructive in timber weakened by boxing for the extrac¬ 
tion of crude turpentine. 

Extensive wind damage has been comparatively rare in the 
Northeast, although more than 1,500,000,000 feet of softwoods 

1 See Forestry Quarterly, Vol. X, No. 2, p. 304. 
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were blown down in Maine during a storm in November, 1883, 
less than 2 per cent of which was saved. 1 

Timber blown down in the fall is free from insect pests until 
the following April, after which the sapwood is soon rendered 
valueless on account of the holes made by insects and by fungi 
which enter these burrows and discolor the wood. 

Light storms frequently occur over many parts of the southern 
forests and blow down individual trees. These can be saved 
provided the timber is not too far distant from a mill. If the 
amount of timber is sufficient to warrant it, small mills are 
established to manufacture the timber into lumber. 

There is greater need for tornado insurance than for fire in¬ 
surance on timber in the South, but the writer has no knowledge 
of any such policies. 

The percentage of the total stand destroyed by storms in 
other forest regions of the United States is comparatively small. 
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TIMBER BONDS 

Bonds with standing timber as security were first placed on 
the market in 1902, as a result of unsatisfactory financial con¬ 
ditions in the lumber industry in the South, where lumbermen 
were often forced to borrow from local banks to meet current 
expenses, such as payroll and freight rates. These banks not 
only charged high rates, but often demanded payment when 
the lumberman was not in position to meet his obligations 
especially since his products were sold to parties who demanded 
from sixty to ninety days’ time. 

The rapid growth of the lumber industry required some new 
method of financing operations which would eliminate floating 
debts and short time loans, provide ample funds for financing 
the operation, permit lumbermen to carry a sufficient stock of 
lumber to meet market requirements, enable the discounting of 
bills with resulting economy, and concentrate the indebtedness. 
This need was met by the issuing of bonds which were first 
confined to the South, but are now common in the West, and 
a few issues have been floated in the eastern part of the United 
States. 

Timber bonds require a higher margin of safety than those of 
most public utilities because the profits on lumber are subject 
to a greater fluctuation during industrial depressions and may 
become so small as to jeopardize the value of the bond. They 
have an advantage, however, over many industrial bonds in that 
they are secured by a natural resource fast being depleted and 
the ownership of which is rapidly being concentrated in com¬ 
paratively few hands. This leads to greater stability of values, 
and timber bonds of the best class are rapidly coming into favor 
among conservative investors, especially those who are familiar 
with forest properties. 

39 
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The chief security rests upon the stumpage. Conservative 
bond issues do not aggregate more than 40 or 50 per cent of the 
present value of the stumpage, based on an appraisal by com¬ 
petent timber estimators. In view of the constant increase in 
timber values and the awakening interest in fire protection this 
limit is ample for the protection of the bond holder. 

Sawmill plants, railroads and logging equipment are often 
made a part of the security offered, but they should constitute 
only a small portion of the total, for while they are indispensable 
to the conversion of stumpage into a salable product, their value 
is chiefly dependent on the supply of stumpage back of them. 
Sawmill plants rapidly depreciate in value, are a bad fire risk, 
and on the exhaustion of the stumpage the owners can seldom 
realize more than 20 or 30 per cent of the cost. They should 
not be relied upon to any great extent as security even though 
heavily insured. Logging railroads are usually temporary in 
character, and the rights-of-way are often abandoned as soon 
as logging in a given section is completed; therefore, unless the 
road is to be continued under charter, the chief value is in the 
worth of the rails and equipment. 

Timberland has not as yet been accepted as security in a bond 
issue, but when valuable for agricultural or other purposes it 
adds strength to the financial resources of the mortgagor. 

Where the title to the land is in doubt, the timber standing 
on it should not be accepted as security. Timber rights that do 
not expire previous to the maturity of the bond issue are accepted 
as security at one-fourth their value by some underwriters. 

Some of the more recent issues have been guaranteed by 
wealthy lumbermen, which forms a further basis of security 
although many desirable bonds are not so guaranteed. 

Timber bonds as a rule yield 6 per cent with a premium vary¬ 
ing from 1015 to no when the bonds are retired before maturity. 

The issues mature in from ten to thirty years, the first of the 
series coming due in from six months to two years after issuance, 
the remainder at semiannual or annual intervals. The retire¬ 
ment of all bonds is made optional and most mortgagors take 
advantage of this fact to pay off the issue as rapidly as possible. 
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Bonds are issued in denominations of $500 or $1,000 with the 
exception of a speculation series on the Pacific Coast which may 
be purchased in denominations of $100. The largest bond issue 
was that of the Long-Bell Lumber Company of Kansas City, 
Missouri, for $9,000,000, maturing in fourteen years at semi¬ 
annual periods. These draw 6 per cent and any or all may 
be paid at any interest period prior to maturity on sixty days’ 
notice, at a premium of 1.5 per cent and accrued interest. 

Sinking Fund . — The amount of the bond issue is based 
largely upon the standing timber owned by the mortgagor. It 
is essential, therefore, that the loan be reduced as the stumpage 
is cut. This is accomplished by depositing with a trustee a 
certain sum for each thousand feet cut or to be cut within a 
given period. These funds are then used by the trustee to meet 
interest charges and also to pay off bonds as they become due. 
Many bonds call for the payment of the deposit at intervals of 
thirty or sixty days; in some cases every six months, or at the 
end of the logging season, where, as in the North, logging is 
carried on only for a portion of the year. The safest bonds are 
those calling for payment in advance of cutting. The amount 
paid is often based on an estimate of the stand by “ forties ” as 
shown by the sworn report of the cruiser. Provision should also 
be made for the payment for timber destroyed or injured by 
fire, wind, insects, or other causes, on the same basis as for the 
timber that is logged. Numerous issues have not contained 
provisions of this latter character, but they cannot be regarded 
as a safe investment because fire and winds may wipe out a 
large part of the security, and unless some provision is made to 
offset this the sinking fund will not be sufficient to meet the 
bonds when due, or at least the bond purchaser will not have 
the protection to which he is entitled. 

There is no uniformity as to the amount per thousand feet 
paid into the sinking fund. It ranges from $1.50 to $6 per 
thousand feet, the greater number of bonds calling for a payment 
ranging from $2.50 to $3.50 per thousand feet. As a rule 
lumbermen prefer to pay approximately the value of the stump- 
age into the sinking fund, because as the price of stumpage in- 
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creases and protection becomes more certain, the tendency will 
be to regard timber bond issues with greater favor and bond 
buyers will be satisfied with a lower rate of interest. Therefore, 
it will be more advantageous to the stumpage owners to pay off 
their indebtedness as soon as they can do so, and if necessary se¬ 
cure a later loan at a more favorable rate. Unless a company is 
well fortified financially, a heavy payment may impose a hard¬ 
ship on operators during periods of depression, and if the margin 
of profit is not sufficient to meet a high sinking fund rate the 
company may be forced to default on the bonds. 

Floating a Bond Issue . — Timber bonds are now sold by a few 
brokerage firms in the East, and also some of the larger cities of 
the Pacific Coast but their chief market is in Chicago. They are 
handled by some brokers in connection with other bonds, but 
many of the best issues have been placed on the market by 
brokers who make a specialty of timber bonds. Although the 
majority have been sound there have been some unsafe issues 
floated, largely because the investigation prior to the acceptance 
of the bonds was superficial, and the brokers did not understand 
the nature of the securities they wished to sell. 

A timberman who desires to float a bond issue on his property 
applies either to a bond house or banker to negotiate the loan. 

One of the foremost timber bond brokerage houses in the 
country, which claims to have sold about sixty million dollars’ 
worth of timber bonds without a default of principal or interest, 
gives the following as their mode of procedure previous to 
negotiating a loan. 

“When a lumber company desires to make a bond issue on 
its timberlands and sawmill plant as security, we require of it 
a general statement showing the valuation of the property, the 
number of acres of timberland, varieties of timber, the estimated 
amount of lumber it will produce, and other information of a 
general nature, including the amount and purpose of the bond 
issue desired. 

“If the security seems ample to make such bond issue safe 
and investigation into the credit and standing of the company 
is satisfactory, we agree to accept the bond issue if our own 
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independent preliminary investigation results in bearing out the 
statement furnished by the company that has made application 
for the bond issue. 

“Every timberland bond issue handled by us must conform 
to the following high standard of security. 

“ (a) The company issuing the bonds must be well established 
in high credit; its officers and managers must be thoroughly 
experienced and in good standing among lumbermen. 

“ (b) The lands must be well located, contain timber of good 
quality, the amount thereof to be in every case determined by 
capable, well-known timber estimators, employed by us to cruise 
the timber which, in every case, must have a cash market value 
of at least 50 per cent in excess of the bond issue. 

“ (c) The titles to the lands must be carefully examined and 
approved by our own legal counsel. 

“(d) The mortgage securing the bonds must contain strict 
provisions which operate to insure the regular deposit of an 
agreed amount per thousand feet for all timber cut sufficient to 
retire all of the bonds when about one-half of the timber is con¬ 
sumed; these deposits to be applied to the payment of the prin¬ 
cipal of the bonds as the several serials, semiannually or annually, 
become due. The mortgage makes provision for keeping careful 
check upon the cutting of timber and accounting for the same to 
the mortgage trustee.” 

If the statement of the company is satisfactory, a detailed 
examination is made, including a thorough estimate of the 
standing timber and other property; a study of the efficiency of 
the operation; cost of production and sales; inquiry into the 
shipping facilities, and all other factors that may influence the 
operation and profits of the business. This examination is made 
by men trained especially for the work because it requires a wider 
range of knowledge than is possessed by the average timber 
cruiser. 

The expenses incident to a bond issue are borne by the party 
who desires to secure the loan. They include an audit of the 
books, a timber cruise, legal charges for examination of titles, 
drawing the deed of trust, drafting the text of the bond, charges 
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of the trustee, the cost of printing the mortgage, lithographing 
the bonds and other incidental expenses. 

Some bond houses cruise the cut-over areas at occasional 
intervals in order to check up the original estimates and the 
actual manufacture of lumber; examine other portions of the 
timberland property which is security for the bonds in order to 
learn whether any timber cut has not been reported, or has been 
killed by fire, wind or insects; and also investigate the general 
management of the property for efficiency. By this means a 
close check is kept on the conduct of the business and the rights 
of the bond holders can then be fully protected. 
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CHARACTER 

During the early years of the industry the woods force in the 
North and East was recruited from the native agricultural 
element, but in recent years it has been replaced by French 
Canadians, Finns, Swedes, Danes, Poles and inhabitants of 
southern Europe. French Canadians come over the border 
during the fall and winter months to secure a “stake.” Many 
Swedes and Norwegians, who are among the best woods-workers 
from Europe, are employed in the Lake States and on the Pacific 
Coast where wages are high. Finns and Poles work chiefly in 
the Lake States. The American-born employees are now found 
in the more responsible positions. 

The labor in the Appalachians consists largely of natives, 
some of whom combine agriculture with logging while others 
follow logging as their sole occupation. 

Whites and negroes comprise the chief forest labor of the South, 
although creoles and Mexicans are common in the Louisiana 
cypress swamps, and many Mexicans are employed in Texas, 
especially around the mills and on railroad construction work. 
The whites are often agriculturists who work at logging only for 
a portion of the year, while the negroes, except in the sugar 
country, follow the industry the year round with frequent shifts 
from one camp to another. Owing chiefly to the climate the 
laborers are, on the whole, less energetic than those in northern 
regions. The color line is drawn on logging operations and 
mixed crews are not the rule. Creoles and Mexicans work with 
colored laborers, although Mexicans are inclined to be clannish. 

METHODS OF EMPLOYMENT AND OF PAYMENT 

The chief methods of employing labor are (i) by the day or 
month; (2) by contract. 

The first is desirable where labor is efficient. Even where the 
bulk of the work is done by contract, a small force should be 
maintained to prevent the arbitrary’ dictation of prices by 
contractors. 

The basis of employment in the Northeast, Lake States, 
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Inland Empire and on the Pacific Coast is generally by the day 
or month, with or without a charge for board. Day labor pre¬ 
dominates on the Pacific Coast, while in the other sections a 
monthly wage is more common. When employed on the latter 
basis, workmen may or may not be charged with lost time due 
to bad weather or to sickness. 

Contract labor is preferable where labor is inefficient and 
liability laws are unfavorable to the employer. This method 
is common in the southern yellow pine, cypress and the Appa¬ 
lachian regions. The system is extended in some regions to 
cover the entire field of mill-stocking, although it is usually 
applied to felling and log-making, skidding, hauling and railroad 
grade construction. The last is almost invariably a single con¬ 
tract, but the others may be handled together. For instance, 
one contractor may agree to deliver the logs along the railroad. 

The common basis of payment for contract logging work is 
by the thousand feet, log scale. When this method is not used, 
felling and log-making are paid for by the log, tree, number of 
saw-cuts made or by the “task.” The latter is really on a day 
wage basis, because the workmen receive a stated sum per day, 
provided they cut a given number of logs, or a certain number of 
feet, log scale. The task is common in the Carolinas and in some 
portions of Arkansas. 

Some lumbermen furnish the contractors with tools and 
supplies. This may cover only felling and log-making, or it may 
be extended to include the skidding and hauling equipment, 
either power or animal, and the railroad or other means used in 
transporting the logs to the mill. Such an arrangement materi¬ 
ally affects the contract price. 

Small contracts are usually verbal but large ones are generally 
in writing. About io per cent of the contract price is usually 
withheld until the work is satisfactorily completed. 

Many lumber companies operate commissaries or general 
stores in connection with their logging and milling work. Since 
it is to their advantage to have the trade of their employees, cash 
is paid only on specified pay days. Meanwhile, employees may 
obtain metal trading checks or coupon books to the value of their 
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credit which are accepted at face value at the company store. 
This tends to keep the trade at home, especially if the company 
discourages the redemption of their checks or coupons when 
presented by others than employees. 

Weekly, semi-monthly, or monthly pay days are the rule in 
the South. A practice also exists among some operators of 
deferring payment for two weeks or a month in order to hold 
the men. 

In other regions loggers do not have regular pay days but the 
woodsmen are given credit at the camp store for such supplies 
as they need. Final settlement is made by check or by order 
on the head office or some store or bank when the man leaves 
the employ of the logger. When labor is scarce special induce¬ 
ments such as payment on demand instead of at some fixed date 
are sometimes offered to secure workmen. 

FACTORS WHICH INFLUENCE WAGES 

The wage paid for forest work depends largely on the following 
factors: 

(1) The amount of labor available. 

(2) The degree of skill required. 

(3) The condition under which labor is performed. Laborers 
prefer to work near settlements and may demand higher wages 
on remote operations, and where low stumps, brush disposal and 
other restrictions demand the exercise of greater care and effort 
than usual. 

(4) The perquisites offered. Labor can be secured more 
readily and at a lower wage where hospital, accident insurance, 
school, church and like benefits are afforded. 

A list of the wages paid in several forest regions is given on 
pages 531 to 535, inclusive, in the Appendix. 

UNIONS 

Forest employees in the Northeast and Lake States have no 
regular form of labor organization. 

In the Inland Empire and on the Pacific Coast unions exist 
which have state organizations supporting a staff of organizers 
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and inspectors. Boycotts and strikes have in some instances 
been conducted by these organizations but in general the in¬ 
dustry has been free from disturbances due to organized labor. 
An important feature of some of these unions is a hospital 
benefit. 

During the years 1911-1912 sawmill employees and woods- 
workers in Louisiana and Texas attempted to organize a union 
known as the “Brotherhood of Timber Workers,” in affiliation 
with the “Industrial Workers of the World.” The movement 
promoted by inflammatory leaders grew rapidly and during the 
year 1911 caused several of the largest mills in these states to 
close for a time. The organization has not been a success. 

ORGANIZATION 

The usual division of responsibility in logging operations is 
shown on pages 52 and 53. The first is that of a large opera¬ 
tion in the yellow pine region of the South; the second, the 
form common in the North. 

workmen’s compensation acts 

For many years the responsibility of compensating laborers 
injured in the performance of their work was regulated by 
Employers’ Liability Laws. These held the employer liable for 
accidents which occurred by reason of his failure to conform to 
the laws. Lawsuits were frequent and usually proved expensive 
to all concerned, often resulting on the one hand in a denial by 
the courts of compensation to parties to whom it was due, and 
on the other in granting heavy damages to those who were not 
entitled to them. 

The employers protected their interest through liability 
insurance companies but a great waste of money resulted since 
only from 29 to 50 per cent of the premiums paid reached the 
injured employees or their dependents and fully 40 per cent of 
this was expended by the injured party for attorneys’ fees. 

Compensation through liability laws has tended to create an 
utagonistic feeling between employer and employee and for 
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ORGANIZATION OF A SOUTHERN RAILROAD OPERATION 
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contractors. 


Laborers. 


Woods foreman. 
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Felling contractor. 
Camp blacksmith. 
Bam man. 


Teamsters. 
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Woods sawyers. 
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' Grading boss (spurs). 
Loader foreman and 
engineer. 

* Steel crew foreman. 
Train conductors. 
Section boss. 

„ Shop foreman (mill). 

f Sawmill foreman. 


Yard foreman. 
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Dry kiln and dry 
shed foreman. 


I Supply clerk, 
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| Shipping clerk. 

I I Planing mill fore- 

II man. 
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Log scaler. 

Chief clerk. 
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Laborers. 

Loader crew. 

Steel crew. 

Train crews. 

Section crews. 

Shop crew. 

Sawmill crew. 

Graders (green 
lumber). 
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Teamsters. 

Pilers. 

Kiln truck load¬ 
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Planing mill 
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Storekeepers. 


Assistant storekeep¬ 
ers. 

Clerks. 
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ORGANIZATION IN THE NORTHERN WOODS 
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General 

Manager. 


Woods foreman. 


Drive foreman. 


Scaler and clerk. 
Saw boss. 

Saw filers. 

Road foreman. 
Toters. 

Cook. 


Skidding foreman, j 

Road repair crew. 
Landing boss. 


Sawyers. 


Flunkies. 

Teamsters. 
Swampers. 
Skidwaymen. 
Barn man. 

Landing crew. 


Log drivers (small 
streams). 


many years this method of settlement has been regarded as 
unsatisfactory. 

Tn recent years several states 1 have abolished the liability laws 
and have passed Workmen’s Compensation Acts which provide, 
without trial by court or jury, for the payment of specified sums 
for injuries received. The injured workman secures a definite 
compensation without any legal expense and without regard to 
the cause of the accident, provided it was not self-inflicted. In 
return he must waive all rights to the common law defences 
of “contributory negligence,” “assumption of risk” and the 
“fellow servant rule,” which were prominent features in litiga¬ 
tion under the liability laws. 

One of the most satisfactory Workmen’s Compensation Acts, 
from the standpoint of the lumber operator, is now in force in 
the state of Washington, having gone into effect in October, 1911. 
This law provides for an Industrial Insurance Commission to 
administer the law and for the payment, by the State, of all 
expenses of administration of the Act, placing the burden of 
compensation on the employer. 

Among the features of this law are the following: 

(0 When engaged in hazardous occupations the provisions 
of the Act are obligatory on both the employer and employee, 

1 Among these are California, Washington, Wisconsin, New Jersey, Illinois, 
Nor Hampshire and Kansas. 
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and it is optional with others. Those who come under the 
provisions of the law waive all rights to the common law defence, 
and the employee must accept the awards of the Commission, in 
lieu of his right to sue at common law. 

(2) Any employer, workman or beneficiary has the right of 
appeal to the Superior Court in the County of his residence, 
when the award is not satisfactory. If the Court deems the 
award unjust, the Commission must pay the plaintiffs costs and 
attorneys’ fees out of the administration fund. 

(3) The awards are made from a fund contributed by the 
employers, who pay a certain percentage 1 of their payroll to the 
Commission. 

(4) The various industries and parts of industries are grouped 
separately according to the degree of hazard, and each class has 
a fund of its own from which awards are made for such accidents 
as arise to its employees. In case of the depletion of the fund, 
provisions are made for special assessments to cover the deficit. 
Although the fund is not intended to be cumulative, there is 
no provision for a reduction of the assessment fixed by law. 

(5) It is unlawful for the employer to deduct from the wages 
of the employee any portion of the premium paid into the acci¬ 
dent fund. 

(6) All forms of injury are classified and a standard schedule 
of awards is fixed for each. 

(7) In case of the death of an employee a pension is granted 
to the widow during her unmarried life, including an allowance 
for each child under sixteen years of age, up to a maximum of 
three children. Orphans receive an allowance twice that granted 
to children who have a parent living. Provision is also made for 
dependents when the deceased has no immediate relatives. 

(8) Pensions are met by setting aside a specified sum, based 
on mortality tables, which is deposited with the State Treasurer, 
and from which the payments are made when due. 

(9) If a workman deliberately injures himself, or causes his 
own death, no award can be made from the accident fund. On 

1 The rates for the lumber industry are as follows: logging railroads 5 per cent; 
logging operations, sawmills and lumber yards, 2.5 per cent. 
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the other hand, if the employer brings about such injury or death 
through negligence, the widow, children or dependents come 
within the provisions of the Act, and further have cause for 
action against the employer for any damages in excess of those 
awarded by the Commission. 

(10) Provisions are made for penalizing an employer who fails 
to observe the safeguards required by law. He must not only 
pay the regular percentage on his payroll but, in addition, 50 
per cent of the award granted to the injured party. If the work¬ 
man removes, or allows to be removed, any safeguard and he is 
injured thereby, the award is reduced 10 per cent. 

(11) Employers are required to report all accidents to the 
Commission, and their books must be open to inspection by the 
traveling auditors of the Commission. 

(12) Application for relief under this Act must be made 
within one year from the date of the accident. 

The adoption of this Act has led to the abandonment of 
liability insurance by lumbermen in Washington, and many 
operators believe that ultimately it will prove to be a cheaper 
form of settlement for accidents than has previously been avail¬ 
able, as well as promoting a better feeling between employer 
and employee. 

BIBLIOGRAPHICAL NOTE TO CHAPTER IV 

First Annual Report of the Industrial Insurance Department, State of Wash¬ 
ington, for the twelve months ending September 30, 1912. Olympia, 
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Pratt. C. S.: Washington Workmen’s Compensation Act is Successful in its 
Operation. The Timbcrmen, Portland, Oregon, August, 1912, pp. 74-77. 
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Log camps in the North generally comprise the following 
buildings: 

(1) An office and store, sometimes called a “van,” which is 
the headquarters and the sleeping place of the foreman, camp 
clerk and log scaler. The equipment of the room consists of 
single bunks for the men, a few shelves on which goods are dis¬ 
played, and a rough counter over which they are sold, two or 
three homemade chairs, and a box stove. The store carries 
necessaries required by the woodsmen, such as shoes, clothing, 
tobacco and a few drugs. Occasionally the office is in one of 
the main buildings. 

(2) A cook shanty housing the kitchen and dining depart¬ 
ment. The former is usually placed in one end of the building, 
and the remaining space is devoted to long board dining tables 
running lengthwise or crosswise of the building. Benches are 
provided for seats. A small sleeping room is partitioned off for 
the cook. 

(3) A bunk house providing lounging and sleeping quarters 
for the men. Double bunks two stories high are built along the 
side wall and often across the ends of the building. Each bunk 
accommodates two men. Straw or hay is supplied in lieu of 
mattresses. Blankets may or may not be supplied by the camp. 

The furniture consists of long wooden benches, called “deacon 
seats,” ranged alongside of the bunks. A large sink for washing, 
one or two heating stoves, and a grindstone are also part of the 
equipment. Wires for drying clothing are suspended over the 
stove. 

Ventilation is often secured by placing a barrel in a hole in 
the roof and fitting it with a hinged head that may be opened 
and closed; if this is not used, some other crude arrangement 
is adopted. 

Cook shanties and bunk houses are generally separate build¬ 
ings, although in the Northeast they are often only from 6 to 10 
feet apart, and the gap is covered with a roof, boarded up in the 
rear and used as a storage place, called a “dingle.” 

Two-storied camps, having the kitchen and dining-room on 
the lower floor and the sleeping quarters on the second floor, 


Digitized by CjOoq le 




Googl 


are sometimes used in the Adirondack mountains, although the 
general practice is to use one-storied buildings. 

(4) Stables or hovels — rough buildings with a good roof and 
fairly tight sides — are constructed to afford proper protection to 
animals. They are equipped with stalls, feed boxes, harness 
racks and grain bins. Each animal is usually allowed a stall 
space of 5 by 10 feet. When a large number are kept in one 
camp, the stalls are arranged on opposite sides of the building 


Fig. 7. —Typical Logging Camp of the Northeast, showing the cook shanty in the 
foreground, the bunk house, the blacksmith shop, and the stable at the extreme 
right. Maine. 


with an alleyway in the middle in which grain and hay are 
stored. A 6-foot runway is left behind the animals to facilitate 
cleaning the bam and to afford a passage for the animals to and 
from their stalls. The bam equipment, including harness, costs 
about $55 per team. 

(5) A storehouse, where large quantities of supplies are kept. 
This may be a detached building or a room in the cook shanty 
set aside for this purpose. 
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A general assortment of cold chisels, drawing knives, pinchers 
and an assortment of hies. 

(8) Sled storehouses to shelter sleds and other equipment 
during the summer months. 

An average crew for the northern woods is about sixty men, and 
in addition from twenty-hve to thirty-five horses. A camp to 
accommodate a crew of sixty men and thirty horses would be 
composed of buildings of the following approximate sizes: 


Office and store. 

Cook shanty_ 

Bunk house. 

Stables (2). 

Storehouse. 

Blacksmith shop 
Storage cellar. .. 
Sled storehouse. 


16 by 20 feet 
35 by 37 feet 
35 by 37 feet 
40 by 40 feet 
16 by 16 feet 
27 by 27 feet 
8 by 12 feet 
10 by 15 feet 


A camp of this size was built in Maine with a total expenditure 
of 300 days’ labor and twenty days’ teamhire at a cost of 
approximately $600. Three and one-half million feet of timber 
were logged annually from this camp for three years, so that the 
cost of camp construction was about 6 cents per thousand feet 
log scale. On some operations this charge may run as high as 
10 cents per thousand feet. 

In some parts of the North especially where logging railroads 
are used, log buildings have been replaced by board camps cov¬ 
ered with tar paper. Buildings of this character are tom down 
when a camp site is abandoned and the lumber is used for build¬ 
ings on a new site. 

Portable-house Camps . — The buildings in these camps are 
used indefinitely and are moved from place to place as logging 
progresses being placed on skids along either side of the main 
line or of a spur of the logging railroad. Two or three of them 
grouped together may form a dwelling for a family, or singly 
they may be fitted up as bunk houses to shelter two or more men. 
Large camps in the South may consist of 200 or more houses 
and shelter from 200 to 300 persons, of whom only from 30 to 50 
per cent may be men in the employ of the logging company. 
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saw because the teeth tear rather than cut the fibres, a larger 
quantity of sawdust is produced, and the rough character of the 
walls of the cut offers great resistance to the saw. Coniferous 
wood is more readily sawed than hardwood, because of its simple 
anatomical structure and fine medullary rays. 
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Fig. 14. — Saw Teeth Patterns, a. Often used for sawing yellow pine, cypress 
and spruce, b. For sawing white pine, hemlock and cedar, c. For sawing 
poplar and cottonwood, d. For sawing redwood, e. For sawing Douglas fir. 
/. For sawing white oak. 

Experiments made by Gayer 1 show the resistance to the saw 
across the fibres of green timber to be as follows, the resistance 
to beech being assumed as 1. 



Resistance to saw. 

Scotch pine, silver fir and spruce.... 

Maple, larch, alder. 

Beech. 

0.50-0.60 

O.75-O.90 

I .OO 

I 03 

I.30-I.40 

1.80 

Oak. 

Aspen and birch. 

Willow and poplar. 


1 Gayer, Karl: Forest Utilization (Vol. V, Schlich’s Manual of Forestry; trans. 
from the German by W. R. Fisher; 2nd ed.). London; Bradbury, Agnew and 
Company, 1908. 
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Saw-fitting. — The cutting edges of the teeth are beveled to a 
fine point, the degree of bevel depending on the character and 
condition of the wood. 

The filing and care of saw teeth is called “saw-fitting,” and 
requires skill and experience. 

The tools that comprise a complete saw-fitting set for cross¬ 
cut saws are as follows: 

i combined tooth gauge, jointer and side file. 

i saw set. 

i tooth set gauge. 

i swage, or i set-hammer. 

Several flat files. 1 

A set of filing tools costs from 50 to 7 5 cents. 

Some of the essential features of a well-fitted saw are as 
follows: 1 

(1) All cutting teeth must be the same length so that each 
will do its share of the work. 

(2) The rakers or cleaners should be not less than T J^ of an 
inch nor more than of an inch shorter than the teeth. 

(3) The form of tooth bevel required depends on the char¬ 
acter of timber that is being sawed. It should not be too flat 
for sawing frozen timber, very hard timber or wood that has 
many tough knots. (See Fig. 15.) 

(4) All teeth should be filed to a sharp point. 

(5) Saws require a certain amount of “set,” which consists 
in springing out alternate teeth in one direction and the re¬ 
mainder in the opposite direction so that the saw will cut a kerf 
somewhat greater than the thickness of the blade. Dense- 
fibred and frozen hardwoods require the least set, while pitchy 
pine and soft broadleaf trees require the maximum. Only the 
minimum set required should be given because the greater the 
set the more power required to pull the saw. 

1 Flat files from 6 to 8 inches long are preferred by saw fitters. The life of 
» file depends on its quality; as a rule one good file will fit from 6 to 14 saws. 
IVy cost from 7 to 9 cents for a 6-inch file, and from 9 to 12 cents for an 8-inch 

fife. 

1 See Saw Fitting for Best Results. E. C. Atkins & Co. Indianapolis, 

Indfeoii 
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A the saw crew or by a 
v.oe to fifteen saws daily. 
.. oi the work of fitting may 
mg shop at the camp. 
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K v** Bevel used on Cross-cut Saws. a. Diamond point bevel, 

^ v liN , iu i juul the point holds well. b. Bevel for a tooth where there 
v v * vviv tivth cleaning out the sawdust, c. Bevel for knots and 
xv ,us.H * hv«v strength is needed in the extreme point — not adapted for 
J Rvumd point for fast, smooth sawing, in knotty timber, t. 
w v vs vt'i smooth sawing — teeth strong. /. Flat, thin bevel for soft wood 
v , v - |H>int is not as strong as that shown in e. g. Bevel adapted 

ns o.v*v< d A, Bevel adapted for general work. 

\Wu the telling crew does the log-making, from one to two 
x u'i> vtws are provided each day, otherwise a sharp saw is 
■i.muvW every other day. 

hied daily are serviceable for a period of from two to 
vm months and are then turned over to road-making crews and 
v .t (at^rers who do not require high-grade tools. 

POWER FELLING MACHINES 

There has not been a satisfactory power-driven tree-felling 
maehine placed on the market. Machines of various types have 
tveu (patented and offered for sale but they have not proved of 
piactical value. 
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Among the devices invented in Europe was one consisting of 
a platinum wire stretched in a frame fitted with insulated 
handles. The wire was heated to white heat by an electric 
ament and then applied to the bole of the tree through which 
it was designed to bum its way. It has never been introduced 
in this country. 

Another device that was patented consisted of a chisel-like tool 
actuated by a power machine, which was intended to cut a 
channel through the tree. 

Other devices such as drag saws and cross-cut saws operated 
by steam or gasoline power have been devised, but they have 
all been too heavy and bulky for transportation in the forest. 
Their weight is not only a handicap in getting the machine around 
through brushy woods and over rough bottom, but also pre¬ 
vents their rapid removal from the vicinity of falling timber 
where they are continually subject to damage. 

POWER LOG-MAKING MACHINES 1 

On comparatively level land in an open forest composed of 
large trees, air-driven drag saws, called “steam dagos” have 
been used successfully for “bucking-up” logs. 

The equipment consists of a traction engine with an air 
compressor and an air storage tank. The saws which may be 
attached readily to a log of any size are of the drag-saw type, 
driven by a piston working from a small cylinder, mounted on 
a metal frame weighing from 60 to 75 pounds. The cylinder is 
connected with the air chamber on the engine by a line of hose 
of sufficient length to give a working radius of 300 feet. Three 
frames and one saw are the usual equipment for an outfit. 

Another type of log-making machine, patented in 1907, is 
known as the Endless Chain Saw. The essential features of the 
machine are an endless chain in which the links, represented by 
saw teeth shaped like those of a cross-cut saw, are riveted to¬ 
gether. The backs of the teeth fit into sprockets. The chain is 
supported by a steel arm from 6 to 9 feet long, one end of which is 
pivoted to the frame carrying the machinery. This arm carries 

1 See page 100. 
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nected to the driving shaft of the saw. The machine is mounted 
on skids 13^ feet long, shod with a light steel rail on which the 
machine can be moved forward or backward for a working dis¬ 
tance of 9§ feet. This permits a number of. cuts to be made at 
each set-up of the machine. 

The saw, mounted, weighs about 1200 pounds. The saw can 
cut at any angle up to 90 degrees and is run at a speed of 2500 
linear feet per minute, cutting a kerf one-half inch wide. The 
manufacturers claim that the saw will sever a 6-foot log in 
four minutes. The largest log that can be cut is 85 feet in 
diameter. 

The machine is dragged about and logs are rolled over by 
means of a cable which is wound on a drum driven by the engine. 

Jacks are used to level the track when the machine is used 
on uneven ground. 

WEDGES 

An essential feature of every faller’s and log-maker*s equip¬ 
ment is the wedge which is used to assist in directing the fall of 
trees and to prevent the binding of the saw in the cut. They 
are made either of metal or hardwood. Iron or steel wedges 
may be made by the camp blacksmith, or purchased from dealers 
in loggers’ supplies at from 7 to 10 cents per pound. 



Ffc. 17. — Some Patterns of Wedges used by Loggers, a. A wood chopper’s 
wedge, b. Tie maker’s and faller’s wedge, c. Wood chopper’s wedge, d. 
Faller’s wedge, c. Faller’s wedge, Pacific Coast type. /. Log-maker’s wedge, 
Pacific Coast type. 

The size and weight of metal wedges vary with the work for 
which they are used, and the pattern is largely a matter of 
individual choice. Felling wedges, especially when used in large 
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timber, are longer than those used for log-making. A common 
form of metal wedge used on the Pacific Coast by fallers is made 
from i-inch steel and is about 13 inches long and 3 inches wide. 
In Maine the felling wedges are shorter and may be shaped 
somewhat like a hatchet head. They are 6 or 7 inches long, 
3 inches wide at the base, and i| inches wide and 1 inch thick at 
the top. On the Pacific Coast the buckers often employ a wedge 
similar to the one used for felling, although the length seldom 
exceeds 7 inches. In most regions fallers and log-makers use 
the same type of wedge. 

Since smooth-faced metal wedges are likely to rebound, 
shallow grooves are often made on the faces so that when driven 
into a cut the pressure causes the wood to fill the groove and 
prevents any backward movement. The faces are sometimes 
roughened slightly with a cold chisel to accomplish the same 
purpose. 

Hardwood wedges of hickory, hard maple, beech, ironwood, 
dogwood and persimmon are frequently used in the southern 
pine regions where timber for their manufacture is accessible. 
They are preferred because they are inexpensive and hold well 
in a cut. They may be made by the sawyers as needed or by 
contract at about 2 cents each. They are ordinarily 6 or 8 inches 
long, 2§ or 3^ inches wide and 1 inch in thickness at the head. 

Felling crews in the Northwest usually carry two long and 
three short wedges; log-makers, five short ones. In other re¬ 
gions where the timber is of medium size the sawyers use from 
two to four wedges. From twenty to forty wooden wedges per 
month are required by a saw crew of two men. 

Metal wedges are often carried by the fallers in a small canvas 
sack slung over the shoulder, or one is fastened at each end of a 
piece of hay wire, 3 or 4 feet long. Wooden wedges are carried 
in the pockets of the workmen. 

MAULS AND SLEDGES 

ire generally driven by means of a wooden maul, 
the camp blacksmith from hard maple, yellow 
^ood. A common form used in Maine is 
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made from a round tree section, 6 inches in diameter and from 
26 to 30 inches long. An 8-inch head is left on one end of the 
section and the remainder is trimmed down to a diameter of 
2 inches to form a handle. The head may or may not be 
bound with iron hoops to prevent splitting. Iron sledge 
hammers of 4 or 5 pounds* weight are sometimes used in 
place of mauls for driving metal wedges. Wooden wedges are 
driven either with an ax or a sledge. 

SPRING BOARDS 

These are used only in the Northwest, and serve as plat¬ 
forms on which notchers and fallers stand when performing 
their work. The spring board with the spur uppermost is 



Fig. 18. — A Spring Board used by Fallers in the Northwest. 


thrust into a notch cut into the tree and when weight is applied 
to the outer end of the board the spur is forced into the wood 
and prevents the board from slipping. 

KILHIG OR SAMPSON 

This tool is used as a lever to aid in directing the fall of a tree. 
It consists of a pole 3 or 4 inches in diameter and from 8 to 16 
feet long, either sharpened or armed on one end with a spike. 
In operation the pointed end of the pole is placed in a notch 
in the tree trunk from 5 to 8 feet above ground. The free end 
projects downward to a point 10 or 12 inches above the ground 
where it is supported on a peavey handle or a pole the lower end 
of which is firmly planted in the ground. A laborer grasps the 
free end of the peavey handle and by pressing forward is able 
to exert a very strong pressure against the bole of the tree. 
Mhigs are frequently made as needed by the saw crew since it 


Digitized by LjOoq le 



i: * to carry one. This tool is in 
There are several patent tools 
t faropean forests but they have not 



MEASURING STICKS 

v > . ^ <’vks carried by log-makers are usually 8 feet 

v v v\n 'i toot and under are being cut. In the North- 
v c s'iVou to feet long. They may be made by the 
v > * a x;raight sapling with little taper, or by the camp 
* >quared sticks which are cut to exact length and 
x x v * vv a re placed at two-foot intervals. Unless measur- 
vv s c ^vul-tipped, sawyers are apt to chop off one end 
v. v log lengths on the bole. 


PEAVEY 

is used as a lever to handle logs, and is an indis- 
v ; v^i a logger’s equipment. The standard maple or 
e '.x v or 6 feet long, but it may be made in special 
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lengths from *4^ to 8 feet. There are two types, namely, the 
socket peavey and the clip peavey. 

The handle of the first is fitted into a socket, which is armed 
on the lower end with a pike, 
and on the upper end of the 
socket is a clasp to which the 
hook is bolted. 

The second has a pike driven 
into the end of the handle, which 
is bound with a metal band to 
prevent the wood from splitting. 

The hook is attached to a clip 
or clasp independent of the pike. 

The hooks are of three types, 
namely, “round bill,” “duck 
bill" and “chisel.” The round 
bill is preferred for summer 
work because it does not stick in the log; the duck bill 
is best for frozen timber as it will penetrate the wood more 
readily than the other forms; the chisel point is in limited 
use. 

A peavey of standard form costs from $1.25 to $1.75. 

CANT HOOKS 

Cant hooks are used for purposes similar to the peavey, al¬ 
though they are employed more around 
mills and in handling sawed timber than 
in handling logs. Standard handles are 
4^, 5 and 55 feet in length. They are 
shod on the end with a heavy band of 
iron, carrying on its under side a “toe” 
which replaces the pike on the peavey. 
A hook of the same character as that on 
the peavey is fastened to the handle by a 
clasp. 

Fic. 21. — A Cant Hook. A cant hook COStS from $1 to $1.50. 




Fig. 20. — A Socket Peavey. 
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Laborers engaged rr. crva-tacs. sane :>ur* mf n: 

timber down %teep wj$*a '/ten use a pVtorja. rai its a 
handle 36 or 3.5 irxr.es iocg ce tie end / wiici s ir~n*~fref 1 
head with a recurved pike. These heads are frarnimr'7 na*V 
from worn-out ax heads by ranc/riug a yria i tie 
edge. 

rayraixTitts 

.The underrutter » a tool used by the ~bukcr~ or j^g-^.ikrr 

in the Northwest. It serves as a support for the saw w hen 

making an undercut on a iiZen tree. 

It consists of a round or Sit red of 

iron about 2 feet long with a head on 

one end and single or double daws on 

the other. These daws are sharp and 

are driven into the side of the bole. 

Sliding on this rod is a block carrying 

a milled wheel which can be raised or 

lowered to accommodate the depth of 

cut, and on this the back of the saw 

lU*. 22. A Type of L'r^ler- rests Buckers frequently dispense with 
cutter u**J in the Panne ^ J * 

O/au Forc^u. a i% the saw undercutters because of the annoyance 

blufic renting <m the milled of carrying them. 

wheel. 







USE OF KEROSENE 

In felling coniferous woods resin collects on the saw and soon 
causes it to bind. This is remedied by the use of kerosene. 
Fallers and log-makers in the pine forests of the South carry a 
pint bottle of kerosene, fitted with a stopper made from green 
pine needles. The crew usually keeps a gallon can near at hand 
from which to replenish its supply. At frequent intervals the 
saw is sprinkled on both sides with the oil. A crew cutting from 
12,000 to 15,000 feet log scale daily will use from one and one- 
half to three pints of kerosene. Four gallons per week is re¬ 
garded as a liberal allowance. 
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CHAPTER VII 


FELLING AND LOG-MAKING 
SEASON 

The period of the year in which felling is done is governed by 
climatic conditions and by the method of logging followed. • 

Where loggers rely on a heavy snowfall to furnish a bottom 
for transporting logs, felling begins in the late summer or early 
fall and continues until the snow becomes too deep for profit¬ 
able skidding, which is about the middle or latter part of 
December. 

On railroad operations in the Northern States felling is 
carried on throughout the greater part of the year, ceasing only 
when the snow becomes too deep for operation, or when deemed 
advisable because of market conditions. 

In the coniferous forests of the South and in the Northwest 
felling is carried on the year round as weather conditions seldom 
interfere with logging. 

Hardwood felling may continue throughout the year. Owing 
to the fact that the sapwood of species such as hickory is subject 
to insect damage 1 if cut during the summer months, the season 
of felling may be restricted to the resting period of the tree, 
although hardwoods can be cut safely at any season if they are 
manufactured in a short time and the lumber well piled and 
seasoned. The galleries made in sapwood by insects furnish 

1 Certain species of ambrosia beetles, sawyers and timber worms are very de¬ 
structive to the sapwood of felled hardwood and coniferous timber during a portion 
o i the year. The danger of attack is greatest in timber cut during the fall and 
•inter and left on the ground or in close piles during the early spring and summer; 
abo in trees cut during the warm season. The presence of bark is necessary for 
infestation by most of these insects and the danger can be largely avoided by not 
•Bowing the logs to accumulate during the danger season, or by barking such as 
nimot be removed within a few weeks. (A detailed discussion of these problems 
may be found in various publications of the U. S. Bureau of Entomology.) 

87 
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the means of entrance for the spores of certain fungi 1 which 
cause a discoloration. The fungi develop most rapidly during 
warm, sultry weather. Summer-felled timber may be very seri¬ 
ously damaged by insects and fungi in from two to four weeks. 

The felling time of trees, such as oak, is sometimes restricted 
to the late summer and early fall if the timber is to be trans¬ 
ported by water because heavy species cut at this season and 
allowed to dry for from sixty to ninety days will float. 

The logging of hemlock is restricted to the period between 
May and August, at which time only the bark can readily be 
removed. As it is a valuable by-product, used for tanning pur¬ 
poses, the logger cannot afford to cut the timber without saving 
the bark. 

Tanbarks are also secured from chestnut oak {Quercus prinus) 
and from the tanbark oak of California {Quercus densiflora). The 
season for peeling chestnut oak is from early April until the end 
of June, and for tanbark oak, from the middle of May to the 
middle of July. The timber in both cases is now used for com¬ 
mercial purposes, although the bark is the more valuable product. 

Coppice fellings should be made during the winter and early 
spring because the sprouts are then more thrifty than those from 
trees cut during the growing period. 2 Late winter felling is 
preferred because there is less chance for the bark to be loosened 
from the stool by the collection and freezing of moisture. 

The season of the year in which timber is cut does not, so far 
as known, influence its strength, although it may affect its dura-* 
bility. Hardwoods are more complex in structure and are more 
easily damaged in seasoning than are softwoods. Winter-felled 
hardwood timber air dries more satisfactorily than summer-felled 
timber because the water content evaporates slowly and the 
woody structure adapts itself to the gradual shrinkage with a 
minimum amount of checking. 

1 There are several genera of fungi which attack the sapwood of dedduous and 
coniferous woods, causing a bluish, blackish or reddish discoloration. The infec¬ 
tion takes place largely through spores carried by insects into the galleries that have 
been made by ambrosia beetles, sawyers and other borers. 

* See Chestnut in Southern Maryland, by Raphael Zon. Bulletin No. 53, 
U. S. Bureau of Forestry, 1904, pp. 14-17. 
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DEADENING 

Deadening or girdling consists in cutting a ring around the 
tree deep enough to penetrate to the heartwood. This ring is 
made just above the root swelling, approximately at the sawing 
point. 

The deadening of trees reduces the water content of the boles 
and renders them lighter in weight. It is seldom resorted to 
with most species, because those which cannot be floated when 
cut in the ordinary way are either left standing or are railroaded 
to the mill. The greater part of the cypress timber will not 
float in a green condition, hence deadening or girdling is almost 
universal because a large per cent of the timber must be taken 
to the mill by water, due to the absence of railroad facilities. 
Even where cypress timber is railroaded it is usually girdled be¬ 
cause (1) the logs will then float in the mill pond, (2) the sap- 
wood is rendered somewhat tougher and skidding tongs do not 
pull out so readily, and (3) the heartwood in green timber swells 
during cutting and binds the saw. 

Logging in cypress swamps is carried on at all seasons of the 
year and some girdle timber at any convenient time, although 
the sapwood is more subject to insect attacks at certain seasons. 
The greatest damage occurs during the months from May to Sep¬ 
tember, inclusive. 1 Girdling, which precedes felling from a few 
weeks to several months, is generally done by contract for 7 or 
8 cents per tree. One man will girdle about twenty-five trees 
per day. 

DIRECTION OF FALL 

This should be governed by the following factors: 

(1) The lean of the tree. By the use of wedges a straight 
tree may be sawed to fall in any direction. Heavily leaning 
trees can be thrown by the same means in any one of three 
directions, namely, as it leans or to either side. Where a tree 
leans only slightly and its inclination cannot be determined 
readily by the eye, an ax handle held suspended like a plumb 

1 Hopkins, A. D.: Pinhole Injury to Girdled Cypress in the South Atlantic 
States. U. S. Bureau of Entomology, Cir. No. 82, 1907. 
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line between the line of sight and the tree wfll serve as an 
indicator. 

In determining the direction of fail the choice is influenced by 
the shape of the crown. Very few crowns are symmetrical, 
one side often being heavier than the other, because of better 
light conditions. This preponderance of weight on one side acts 
as a powerful lever and, therefore, must be considered by the 
taller. 

( 2) The avoidance of lodging one tree in another. 

f 3/ The selection of a spot where the bole wfll not be broken 
on stumps, rocks or other objects. This requires special atten¬ 
tion in handling large or brittle timber. In yellow pine the loss 
from this source may be i per cent of the total, while in western 
red cedar it is often from 15 to 20 per cent, and in redwood 
even greater. Boles of the latter are sometimes so badly 
damaged in felling that they are worthless. A bed for redwood 
is frequently made by leveling the ground and covering it with 
brush. 

(4) The simplification of skidding work. In brushy regions 
it is desirable to fell trees parallel to the skidding trail, since this 
aids the teamster in getting out the logs. Timber cut for 
snaking with power skidders should be felled away from or 
toward the direction of haul, especially if long timber is being 
handled, because it is difficult to drag out logs that are otherwise 
placed. Timber on slopes should be felled either up or down ac¬ 
cording to the location of the nearest accessible skidding trail. 
Trees felled up steep slopes are less subject to breakage because 
the distance of fall is less. It is, however, a more dangerous 
method because the trees may shoot down the slope. 

ORGANIZATION OF CREWS 

The organization of crews for felling and log-making differs in 
the various forest regions. Sawyers in the Lake States often 
work in crews of two under the direct charge of a saw boss, who 
keeps a close check on the work, assigns each crew to a given 
territory, specifies the length of logs and sees that waste does not 
occur in cutting. The logs are prepared ready for the swamper. 
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In southern pine operations a similar plan may be followed, 
the sawyers being responsible to the logging boss or to a con¬ 
tractor instead of a saw boss; or two or three saw crews may be in 
charge of a sub-foreman, called a “ chipper and notcher,” who 
notches trees for felling, marks off the log lengths, and keeps a 
record of the amount cut by each crew. The duty of the sawyers 
is to fell the timber and to cut it up into logs. 

In Maine felling is often in charge of a sub-foreman called 
the “head chopper” who is the boss of a yarding crew, which 
includes two fallers, the swampers, teamster, sled tender and 
skidway man. The head chopper notches the trees, lays off the 
log lengths and directs the work of the yarding crew. 

On the Pacific Coast notching, felling and log-making are 
often performed by separate crews. A notcher, who selects the 
trees to be felled and makes the undercut, is assigned to each 
yarding crew. Two fallers then cut the timber and the notcher 
marks off the log lengths for the guidance of the buckers who 
follow. The latter work singly, and two or three are required for 
each felling crew. On some operations a notcher is not employed, 
the undercut being made by the fallers. 

The average day’s work for two men felling, bucking and 
swamping lodgepole and other small timber, running from fifteen 
to sixteen logs per thousand, is from 4000 to 5000 feet; in small 
yellow pine timber, running from twelve to fifteen logs per 
thousand, from 7000 to 7500 feet, and where logs run from six 
to ten per thousand, from 10,000 to 15,000 feet. On the Pacific 
Coast an undercutter will notch from 30,000 to 50,000 feet of 
fir daily for a crew of fallers. Buckers average from 12,000 to 
15,000 feet each. 

Contract felling and log-making in lodgepole pine ranges from 
$1.25 to $2 per thousand feet; in yellow pine and cypress, from 
35 to 50 cents; in fir, from 50 to 80 cents. 

CUTTING AREAS 

Sawyers working on a wage basis are seldom assigned to 
specific bounds, but cut where the foreman of the camp or the 
saw boss directs. In regions where the work is done by contract, 


Digitized by CjOoq le 



92 


LOGGING 


fallers may be assigned to definite bounds in order to facilitate 
the measurement of the cut timber. 


NOTCHING 

A wedge-shaped notch or undercut is made on the trunk in 
the direction of fall, to guide the tree and to prevent the bole 
from splitting before it is completely severed from the stump. 
It has a horizontal base extending slightly past the center of the 



Fig. 23. —The Undercut on a Large Douglas Fir Tree. The fallers are standing 
on spring boards to enable them to make the cut above the root swelling. 
Washington. 


tree if felling is done with the ax, and from one-fifth to one- 
fourth of the diameter when felling is done with the saw. The 
undercut on trees that lean heavily in the felling direction is 
made deeper than usual in order to insure a clean break. On 
those that lean away from the felling direction a small notch is 
cut because it gives the wedges greater power. In felling large 
redwood the sloping face of the undercut is sometimes made 
below the horizontal cut instead of above it in order to avoid 
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the waste of timber which would occur if the usual method were 
followed. 

The notch should be placed about 4 inches below the point 
at which the felling cut is started on the opposite side. Its 
height above ground is determined entirely by the policy of the 
logger regarding stump heights. Notches are generally cut with 
the ax, but the horizontal cut may be made by a saw and the 
notch completed with an ax. 

On small- and medium-sized timber the notch can readily be 
cut by a workman standing on the ground. On account of root 
swellings and defective and pitchy butts of the large Pacific 
Coast timber, it is the practice to cut the trees at a height of 
several feet above the ground. A form of scaffold must be pro¬ 
vided for notching and felling large timber and for this purpose 
spring boards are generally used. In redwood logging where 
trees of very large size are cut the spring board may be replaced 
by a scaffold supported either on spring boards or timbers. 

FELLING 

With the Ax. — The ax was used almost exclusively as a felling 
tool during the early period of logging in the United States and 
is still used extensively for small trees. In felling with an ax, 
the operation begins by cutting a wedge-shaped notch opposite 
and slightly higher than the undercut. This cut is continued 
towards the center of the bole until the tree falls. Wedges can¬ 
not be used in felling with the ax, therefore, it is more difficult to 
throw a tree in any direction except that in which it leans. It is 
estimated that from 10 to 20 board feet per tree of spruce is lost 
when the ax is used exclusively for felling and log-making. 

With the Ax and Saw. — This method is now almost univer¬ 
sally used for medium and large timber because a loss of both 
tine and wood occurs in using the ax alone. The use of a cross¬ 
cut saw increases by about 10 per cent the number of trees a 
given saw crew can fell in a day. 

The saw-cut is started on a level with or slightly above and 
opposite the undercut. When the saw has buried itself, wooden 
or iron wedges are driven in behind it to prevent binding. As 
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sawing proceeds the wedge point is made to follow the back of 
the saw by occasional blows. Sawing in a direction parallel 
with the undercut progresses until the tree begins to fall, where¬ 
upon one sawyer withdraws the saw and both seek a place of 
safety. On very large timber fallers first saw deeply on both 
sides of the undercut, then saw around the tree, making the last 
cut on the back side of the bole parallel to the undercut. 

Trees with rotten hearts require different treatment from 
sound ones because the decayed bole is apt to give away before it 
is severed from the stump. A cut a few inches deep is made 
around the tree and then the bole is severed from the rear as in 
felling sound timber. Even if the bole gives away before the cut 
is completed it seldom splits badly. Felling during high winds 
is accomplished in the same manner. The direction of fall under 
either of the above circumstances often cannot be determined 
accurately, and the work is considered hazardous. 

When timber is felled in a direction other than that in which 
it leans the faller leaves the most wood between the saw-cut and 
the undercut on the side opposite to that in which the tree leans. 
This tends to pull the tree in the desired direction. 

STUMP HEIGHTS 

There is no rule other than a commercial one regulating 
stump heights in different sections of the country. Loggers in 
early days cut very high stumps in order to avoid root swelling, 
pitchy butts and other defects. 

The greatest waste from this source occurred in the Pacific 
Coast forests where stumps sometimes from 15 to 18 feet high 
were left by the early logging operators. Twelve thousand feet 
of merchantable timber per acre was not an excessive amount to 
be wasted in this manner. At the present time sound stumps 
seldom exceed 3 or 4 feet in height. Coniferous species, like 
western larch, often are so pitchy in the butt that from 4 to 6 feet 
must be left in the stump when the timber is to be transported 
by water. In the yellow pine forests of the South the stumps 
are cut from 16 to 24 inches high; in the spruce region of the 
Northeast they are often from 12 to 15 inches. 
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The tendency in all sections is to reduce the height of stump 
on sound timber to the lowest point practicable. It is not 
profitable to cut a low stump on most species when the butt is 
rotten, because a large portion of it may be trimmed off and 
thrown away during the process of manufacture. Saws cannot 
be kept as sharp on very low stumps as on those of medium height 
since grit dulls the saw, especially in a sandy soil. Sawyers 
cutting very low stumps cannot cut as much timber per day 
because the work is more fatiguing. The decrease in the cut 
of a saw crew due to low stumps may reach 15 per cent in medium¬ 
sized timber. 

The general rule on the National Forests is that the stumps 
shall not exceed 18 inches in height. Lower stumps may be 
required at the discretion of the inspectors. The stump height 
on slopes should be determined at the contour line. 

LOG-MAKING 

Utilization of the Tree. — The bole is the most valuable portion 
of the tree except in such instances as the curly stumps of black 
walnut and other species which are highly esteemed for cabinet 
work. In many localities rough tops and limbs are cut to a 
diameter of from 2 to 4 inches for firewood, charcoal burning and 
destructive distillation. Faggots are not utilized to any extent 
in this country. 

The portion of the bole utilized is influenced by the location 
of the timber with reference both to the manufacturing plant 
and to markets. The lumberman with accessible timber may be 
able to handle low-grade logs which an operator with a less 
favorable location could not handle profitably. 

The transportation charge for carrying lumber to markets 
is also a powerful factor in determining the extent of utilization, 
inasmuch as all grades of a given species pay the same rate and 
where the latter is high, low grades cannot be shipped at a profit. 
An interesting example is that of the shortleaf and longleaf 
pines of the South. Both species are usually sold at the same 
price f.o.b. at a given mill, but since longleaf weighs more per 


Digitized by LjOoq Le 



98 


LOGGING 


In the Adirondacks spruce logs which are to be manufac¬ 
tured into lumber are largely cut into lengths of io, 12, 13,, 14 
and 16 feet, and those for pulp manufacture into even lengths 
of 14 feet or more. In Maine spruce is cut either into standard 
lengths, or the butt cut is made from 30 to 40 feet long and the 
remainder left in a top log which is taken to a diameter of 4 or 
5 inches. 

White pine is largely cut into standard lengths. 

Douglas fir on the Pacific Coast is cut into logs ranging in 
length from 24 to 60 feet and sometimes longer. The customary 
lengths range up to 40 feet with a high percentage of 32-foot logs. 
Fir is well adapted for the manufacture of long timbers, and 
supplies a large share of the demand for such material. 

In the redwood region about one-fourth of the logs are cut 
16 feet long. The remainder are cut into lengths of 18, 20, 24, 
32 and 40 feet. The longer lengths are cut from the smaller 
trees. 

Method .—The first step in log-making is to cut the limbs 
from that portion of the bole which is to be utilized. This is 
done with an ax by a member of the saw crew or by a special 
man called a swamper, knotter or limber. The bole is then 
laid off into log lengths by the head sawyer or by the “chipper” 
who uses an 8-foot or io-foot measuring stick. 

In log-making there are several problems which the workmen 
must solve depending on the position of the felled tree. 

(1) When the log lies flat on the ground, bucking-up is a 
simple matter as the sawyers start their cut on the lower or 
upper part of the bole at the marked point and continue until 
the log is severed from the bole. When the saw begins to bind 
wedges are driven into the cut and made to follow the saw by 
an occasional blow from an ax or maul. 

(2) When the bole is supported at one end, care must be 
exercised to avoid splitting slabs from the under side. This is 
accomplished by making a cut 2 or 3 inches deep on the under 
side of the bole. In addition the log may have its free end sup¬ 
ported by a false work of logs, or by a heavy stick placed in a 
vertical position directly under it. The saw-cut is then started 
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on the upper face and continued until the log breaks off from 
its own weight. 

(3) When the bole is supported at both ends the cut is 
usually started on the under side and continued until it ex¬ 
tends one-half or two-thirds of the distance through the log. 
A cut is then started on the upper side of the bole and con¬ 
tinued until the log is severed. The bole is often supported by 
heavy sticks placed in a vertical position under both sides of 
the cut. 

(4) When the bole is sprung between trees or stumps the 
general practice is to make a deep cut on the concave face and 
then to saw or chop on the outer face. Caution is required 
where trees are badly strained because they may break with 
considerable force and injure the workmen. 

In small- and medium-sized timber it is generally the duty 
of the felling crew to cut the bole into logs as soon as the tree 
has been felled. An exception to this occurs where the bark of 
trees such as hemlock, chestnut oak and tanbark oak are sought 
for tanning purposes. In this case the felling of the trees and 
the stripping of the bark are done by a crew whose work may 
precede the actual logging operation by several weeks. Log¬ 
making under these circumstances is often done by a separate 
crew. 

Log-making in the large timber of the Pacific Coast has been 
developed along special lines. The large size of the timber 
prevents the use of a two-man crew unless a scaffold is constructed 
on which the men can stand. This is not necessary because one 
man with a 7- to 9-foot single-handled saw can cut logs to ad¬ 
vantage by standing on the ground. He starts his cut with the 
saw at an angle and gradually brings it towards the horizontal 
as it nears the bottom of the log. Thick-barked timber requires 
fecial preparation before bucking-up because the bark is a great 
hindrance to the bucker. The practice in redwood forests is to 
remove the bark from the log and when the refuse is dry to bum 
over the area. Bucking-up is then carried on by one man as 
described. The bark on Douglas fir logs tends to dull the saw 
tod is removed along the line of the saw-cut. 
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Wedges are used to keep the saw from binding and kerosene 
is applied to the saw blade when necessary to free it from 
pitch. 

The equipment used for felling and log-making in medium¬ 
sized timber consists of a cross-cut saw, 6 % feet long, with two 
detachable handles; a double-bitted or single-bitted ax; two or 
more wooden or iron wedges; a measuring stick; a bottle of 
kerosene; and possibly a wooden maul or a sledge for driving 
wedges. 

Similar equipment is used for large timber but the saws range 
in length from 8 to 18 feet. Spring boards are also required 
where high stumps are cut. 

Power Bucking, — In the sugar pine forests of California hand 
bucking is sometimes supplemented by the use of the power- 
driven steam dago. 1 The engine is moved under its own power 
to the vicinity of the felled trees which are to be cut into logs. A 
saw frame and saw are adjusted at the cutting point on the bole, 
the saw is then started and left to work automatically while two 
other frames are being adjusted at other cuts. Saws are run at 
about 150 strokes per minute. 

A swamping crew precedes the saw crew and trims the felled 
trees, throwing the brush to one side to give room for the ma¬ 
chines. There is a decided economy both of time and labor in 
the use of the compressed-air machine. Nine men are required 
to operate it and the daily capacity is from 125,000 to 140,000 
board feet, with a maximum output under favorable circum¬ 
stances of 160,000 feet. From fifteen to seventeen men would 
be required to secure the same output with hand labor, and the 
labor charge would considerably exceed the cost of operation and 
maintenance of the machine. Some difficulty is experienced in 
operating during cold weather because the moisture freezes on 
the cylinder and piston and interferes with the action of the 
latter. 

The endless chain saw 1 is used to cut logs into shingle-bolt 
lengths in the redwood forest region and also to cross-cut logs 
at the mill. It is especially adapted for the former work, 

1 See page 79. 
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where very large timber is to be cut into short lengths, 
because several cuts can be made at each set-up of the 
machine. 

WASTE IN LOG-MAKING 1 

Inefficient saw crews under improper supervision often cause 
a waste of timber by careless selection of log lengths. 

Crooks. — Waste nearly always occurs in the division of 
crooked boles. Crooks are more serious in small than in large 
timber because the percentage of loss in slabbing at the mill is 
much greater. Pronounced sweeps should be cut from the bole 
and left in the woods and where the crook is not deep it should be 
left on the end of the log where there will be the minimum loss in 
manufacture. Crooked logs are more expensive to handle both 
in the forest and at the mill than straight logs of the same diam¬ 
eter and length because more time is required to skid, to load on 
to the log cars and to handle them in the mill, and the actual 
output secured is often from 20 to 75 per cent less. 

Forked Trees. — Another source of waste is the cutting up of 
forked trees. The chief faults of the sawyers in this regard are: 

(1) Felling the tree so that the lower fork is either imbedded 
in the ground or so placed that it is difficult to saw it properly. 
The line of least resistance is followed and the lower fork is left 
or a portion of it sacrificed. (Fig. 24.) 

(2) Cutting too far below the fork, thereby wasting mer¬ 
chantable material. 

(3) Cutting too far above the crotch, as shown in Fig. 24. 
The bole should have been cut close up on both sides of the crotch 
and the short section left in the woods. 

It is unprofitable to bring logs with big forks to a mill because 
the yield of lumber from them is not in proportion to the cost 
of production. Forked logs require from two to fifteen times 
longer to get into the mill and to be sawed into lumber than do 
straight logs of the same diameter and length, and the yield from 
them is often from 20 to 50 per cent less. A further loss is 

‘ See Prolonging the Cut of Southern Pine, by H. H. Chapman and R. C. 
Brymt Yale University Press, New Haven, Conn., 1913. 
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occasioned by the reduction of the mill ou t put because of the 
additional time spent on sawing such logs. 

Improper Trimming Lengths. — Sufficient attention is not paid 
to the length into which logs are cut. They should be a few 
inches longer than the standard because in sawing large logs it 
may be impracticable for the sawyers to cut exactly at right 
angles to the length and. further. logs are often damaged on the 
ends in skidding and in transit to the mill. This extra length is 
trimmed off in the mill and gives a straight, bright end on each 



FiO. 24. — A Forked Tree cut m a Wasteful Manner. 


board. Three inches are regarded as sufficient for a log 16 
inches and under in diameter and 4 inches for those of greater 
diameter. 

Workmen become careless and often do not cut 50 per cent of 
the logs of the proper length. Where less than 2 inches is left 
for trimming length, the board is usually reduced 2 feet in length 
at the mill, while on boards that are several inches too long the 
loss is also great. Inaccuracy in measurements is due to careless 
marking with the stick and to the use of a measure shortened 
by accidentally chipping off the end with the marker's ax. 
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The result of measuring 1000 logs on the skidway of a southern 
yellow pine operation showed that only 426 logs were of the 
proper length, while 240 were too short and 333 were from 1 
to 11 inches too long. The excess on the ends of several logs 
was often sufficient to have secured an additional 2 feet of mer¬ 
chantable material had the bole been carefully divided. 

Disregard of Quality . — Log-makers frequently do not give 
sufficient attention to securing quality as well as quantity. 
Where timber has large limbs the general practice is to leave the 
greater part of the tops in the woods because lumber of low grade 
only can be secured from them. Log-makers frequently exercise 
poor judgment in cutting trees into logs and often fail to appor¬ 
tion the bole so that the best portion and the knotty portion are 
kept in separate logs. It is not uncommon to find from 6 to 10 
feet of clear bole put into a log with several linear feet of knotty 
material. This policy is costly because the value of the log is 
largely determined by its poorest section. The universal rule 
should be to divide the bole so that the clear material will be 
kept separate from the rough and defective. It may often prove 
more profitable to waste a few feet of rough log if by so doing the 
amount of high-grade lumber can be increased. 



Fig. 25. — Waste in a Top resulting from an Improper Selection of Log 
Lengths. 

Waste, — One form of waste commonly observed is shown 
in Rg. 25. Log-makers seldom go above points where one or 
more large limbs project out on one side (see X). If the log is 
15 or more inches in diameter and one side is free from knots, 
the cut should be extended 2 or 4 feet further up the tree, say to 
“Y,” if that distance gives the proper log length. The lower 
side will yield clear lumber free from knots and cannot in any 
way depredate the value of the log content, while the lumber- 
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MEASUREMENT OF LOGS AND OTHER FOREST PRODUCTS 
UNITS OF MEASUREMENT 

The common method of measuring the contents of logs is by 
the board foot, although volume standards .are also in use. 

Firewood, acid wood, pulpwood, excelsior wood, stave bolts, 
spool wood and novelty wood are ordinarily measured by the 
cord (page 114). Some products such as hoop poles are sold by 
the hundred or thousand pieces; posts and poles are measured 
by the linear foot, thousand board feet, or piece; shake and 
shingle-bolt material either by the cord or by the thousand board 
feet; mine timber by the piece, linear foot or board measure; 
crossties by the piece or thousand board feet. 

Cubic measure is occasionally used in some parts of the coun¬ 
try' for the measurement of high-priced vehicle woods, fancy 
hardwoods, red cedar pencil stock, pulpwood and, in the South, 
for export timbers. 

The metric system was adopted in the Philippine Islands some 
years ago, but it is not used in the United States. 

BOARD MEASURE 

Although board measure is designed primarily for the measure¬ 
ment of sawed lumber it is also a common method for expressing 
the volume of logs. When used for this purpose it does not show 
the actual contents of the log but the estimated amount of 
sawed lumber that sound, straight logs of specified lengths and 
diameters will yield. 

The board foot is a section 12 inches square and 1 inch in 
thickness. Although it is based on a thickness of 1 inch, in prac¬ 
tice it is applied to sawed material greater than 1 inch in thick¬ 
ness, the contents being in proportion to their relation to the 
unit In most sections lumber is cut scant in thicknnes and 
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width, a practice now recognized by the Courts. A large per¬ 
centage of construction lumber is surfaced, and the basis of 
measurement is the size of the rough board from which it is 
manufactured. In many regions the required thickness of 

1- inch lumber surfaced on one or two sides is {§ of an inch, 
although in some sections it is f f or of an inch. The widths 
vary with the character of the product and the width of 
the board; for example, the size of a so-called 2-inch by 4- 
inch scantling, surfaced on one side and one edge, which is 
standard with manufacturers, is if inches by 3! inches, while a 

2- inch by 12-inch plank, surfaced on one side and one edge, is 
if inches by nf inches. One-inch flooring and like products 
are usually surfaced to jf of an inch in thickness, and 2\ inches, 
3! inches and 5I inches in width, exclusive of the tongue. The 
buyer pays for the rough lumber from which the finished product 
was made, namely, for a 3-inch, 4-inch or 6-inch rough board, 
and the purchase of 1000 feet of such material secures a quantity 
which covers 750, 812 and 916 square feet, respectively, if there 
is no waste in laying. 

The reasons which have led to the custom are the saving in 
timber effected by the manufacturer, and the impossibility of 
cutting all boards of exactly the same width and thickness. 
The latter would be useless, even if possible, because of the 
uneven shrinkage in seasoning of boards of a given size, and 
lumber scant in thickness is fully as serviceable for the majority 
of purposes as it would be if manufactured full thickness. 

Lumber less than of an inch in thickness and veneers are 
usually sold surface measure. Lumber quotations made on the 
basis of the thousand feet are often assumed to refer to board 
feet, which they do not unless so specified. 

LOG RULES 1 

Contents of logs are chiefly calculated in board feet according 
to some specified log rule. Many different rules are in use in the 

1 For a detailed discussion of log rules see Bulletin 36, U. S. Forest Service, 
The Woodsman’s Handbook, by Henry Solon Graves and E. A. Ziegler; also 
Forest Mensuration, by Henry Solon Graves. John Wiley and Sons, New York, 
1906. 


Digitized by CjOoq Le 



MEASUREMENT OF LOGS AND OTHER FOREST PRODUCTS 109 


United States and there is a wide variance among them in the 
contents shown for logs of a given size. Some rules are based on 
mathematical formulas; some on diagrams which show the num¬ 
ber of boards that may be cut with an assumed allowance for 
slabs and saw-kerf; others on actual tally at the tail of the 
mill; while certain ones are a combination of two of the above 
methods. 

Many of the present rules were prepared years ago when 
logging and milling methods were not as efficient and intensive 
as they are to-day. There are only two rules, namely, the 
International and the Champlain, which give results closely 
approximating the sawing contents of logs and these are in 
limited use. The discrepancy in any rule, however, is not of 
great moment if its deficiencies are fully understood by all 
the parties interested in the measurement of a certain lot of 
logs. 

International Rule} — This rule is designed for the measure¬ 
ment of logs which are to be cut by a band saw. 

The rule is based on the formula: 

Bj = 0.22 D 2 — 0.71 D , 

in which Bf represents the yield in board feet, D the top diam¬ 
eter inside the bark, 0.22 D 2 the contents in board feet of a 4-foot 
section less a deduction for saw-kerf and shrinkage in seasoning 
and 0.71 D the waste incident to square edging and to normal 
crook. 

The formula is based on the following principles: 

(1) The saw-kerf is f inch. 

(2) The loss from shrinkage and unevenness in sawing is ^ 6 - 
inch. 

(3) The minimum board considered is not less than 3 inches 
wide and contains at least two board feet. 

(4) The taper of logs is \ inch for each 8 feet of length. 

(5) The average crook in first-class logs is 1.5 inches and 
does not exceed 4 inches in a 12-foot log. 

1 A copy of this rule is given in the Appendix. 
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The rule may be applied where saws are used which cut a kerf 
greater or less than |-inch by adding or subtracting the per¬ 
centages given in the following table: 

For ^pinch kerf add i. 3 per cent. 

For ^-inch kerf subtract 5. o per cent. 

For J-inch kerf subtract 9.5 per cent. 

For ^j-inch kerf subtract 13.6 per cent. 

For §-inch kerf subtract 17.4 per cent. 

For fj-inch kerf subtract 20.8 per cent. 

A test of this rule in a white pine mill in Canada showed an 
overrun of 0.4 of one per cent on 403 logs which ranged in diam¬ 
eter from 6 inches to 33 inches. 

Scribner Ride} — This rule, which is the oldest now in use, was 
constructed from diagrams showing the number and size of 
boards that could be sawed from logs of specified diameters after 
allowing for waste. The contents of these boards were then calcu¬ 
lated for different lengths and the table built up from the results. 

The common form of the rule now in use is called the Scribner 
Decimal “C” rule. This differs from the original in that the 
units are dropped and the values rounded to the nearest ten. 
Thus ninety-seven board feet would be written ten, and ninety- 
four board feet, nine. The original rule did not give values 
below 12 inches but the table has been extended and now in¬ 
cludes diameters from 6 to 120 inches. 

There are in use among lumbermen three different extensions 
of the rule below 12 inches, known as the Scribner Decimal “A,” 
Scribner Decimal “B” and Scribner Decimal “C.” 

The Scribner Decimal “C” rule has been adopted as the 
standard for use in the National Forests and is the legal rule in 
Minnesota, Idaho, Wisconsin and West Virginia. 

It gives fair results for small logs cut by a circular saw but 
is too low for logs over 28 inches in diameter. In sound logs 
the mill scale overruns the Scribner Decimal “C” rule by from 
10 to 20 per cent. 

Doyle Rule . 1 — This rule is used in many sections of the 
country and, except in Texas, it is the common rule in the pine 

1 A copy of this rule is given in the Appendix. 
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forests of the South. It is the legal rule in Arkansas, Florida 
and Louisiana. 

The Doyle rule is based on the formula 


(D - 4)» 
4 


X L, 


in which D equals the diameter in inches of the log at the small 
end and L the length of the log in feet. 1 A uniform allowance of 
4 inches is made for slab. This is too great a deduction for 
small logs and it is insufficient for large ones, consequently the 
mill tally overruns the scale on small logs and barely holds out 
on the large ones. 

A rule-of-thumb method for determining the contents of logs by 
the Doyle rule is to subtract 4 from the diameter and square the 
remainder. The result is the volume in board feet of a 16-foot 
log. Other lengths are in proportion. This short-cut method 
often proves of value to the field man since the contents of logs 
can readily be determined by mental calculation. 

In southern yellow pine the mill cut overruns the log scale 
by from 18 to 25 per cent. 

DoyU-Scribner Rule. — This rule is used for scaling hardwoods 
and occasionally for southern yellow pine. It is a combination 
of the two preceding rules. The values for diameters up to and 
including 27 inches are from the Doyle rule and those for 28 
inches and over are from the Scribner rule. This combines the 
lowest values of each rule, and is, therefore, not as accurate as 
either alone. 

The Maine or Holland Rule? — This has been the principal 
rule in Maine for many years and is not used elsewhere to any 
extent The values have been determined from diagrams show¬ 
ing the number and size of i-inch boards, 6 inches and over in 
width, that can be sawed from a given log. 

Sound spruce and pine logs of good quality, from 12 to 18 feet 


1 In some cues the published rule gives results varying nearly 3 board feet from 
those determined by the use of the formula. The discrepancies do not appear to 
bar any relation to a definite method and are undoubtedly due to errors which 
have crept in since the rule was made. 

1 A copy of this rule is given in the Appendix. 
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in length, when cut by a circular saw which removes a J-inch 
kerf, will yield approximately the amount of inch-lumber shown 
by the rule. 1 

It is regarded as a satisfactory rule for short logs. 

The Herring or Beaumont Rule . — This is the rule in common 
use in Texas. The tables are based on the measurement of logs 
sawed at the mill. The original rule applied to logs from 12 
to 42 inches in diameter and from 10 to 60 feet in length. An 
extension of the rule down to 6 inches was made a few years ago 
and the combination is known as the Devant-Herring rule. 

This gives higher values than the Doyle rule for logs 15 inches 
and under in diameter, but gives much lower values for larger 
logs. It gives results closer to the actual sawing contents of 
small logs in the shortleaf-pine belt of Texas than does the Doyle 
rule, since the average logs are less than 15 inches in diameter. 

The Nineteen-inch Standard Rule 2 — This rule is based on 
volume measure, the unit being a log 13 feet long and 19 inches 
in diameter inside the bark at the small end. This is called a 
“standard” or “market.” The formula for determining the 
volume is 


V = 


D 2 L 

— x 

19 13 


in which V equals the volume, D the diameter inside the bark at 
the small end and L the length in feet. 

Standards are not convertible into board feet by any common 
factor since the smaller the log, the greater the number of 
standards required to equal 1000 board feet. A converting 
factor of 200 feet per standard is often used, but it gives inaccu¬ 
rate results since it requires from 4 to 14 standards to yield 
1000 board feet, depending on the diameter and length of the 
sticks. 

The ratio between cords and standards is fairly constant for 
logs of equal length. In the Adirondacks 2.9 standards are 
considered equal to a cord. 

1 See Manual for Northern Woodsmen, by Austin Cary, p. 135. Harvard 
University, Cambridge, Massachusetts, 1909. 

* A copy of this rule is given in the Appendix. 
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This rule is used in Northern New York and is regarded favor¬ 
ably for the measurement of pulpwood. 

The New Hampshire or Blodgett Rule} — This rule is based on 
a cubic foot having an arbitrary value equal to 1.4 English cubic 
feet. The unit is a log section 16 inches in diameter and 1 foot 
in length. The formula for determining the contents of a log 
of a given diameter and length is 


V = 


& xL 
16 2 X L ’ 


in which V is the volume in cubic feet, D the diameter in inches 
and L the length in feet. 

It is more satisfactory for pulpwood measurement than for 
board feet because small logs are overvalued and large logs under¬ 
valued. When converting the results into board measure, 115 
cubic feet are assumed to be equal to 1000 board feet when the 
diameter is taken at the middle of the log, and 106 cubic feet 
when the diameter is taken at the small end. It is impossible, 
however, to convert a volume measure into board feet by means 
of a constant factor because of the wide variation in the relation 
between volume and board feet when logs of different diameters 
and lengths are considered. 2 

The above rule is commonly used for spruce in Maine, New 
Hampshire and Vermont. v 

Gobet Cube Rule. — This is sometimes called the Big Sandy 
rule, and is largely used for scaling logs along the Ohio River and 
tributaries near the Big Sandy River. 

The unit is a log section 18 inches in diameter and 1 foot long, 
which is assumed to be the smallest that will cube 12 inches. 

The formula is 


V = 


£ X1 

i8> X ’ 


1 A copy of this rule is given in the Appendix. 

1 For 1 detailed discussion of this subject see The Log Scale in Theory' and 
frxtice, by H. D. Tiemann, Proceedings of the Society of American Foresters, 
V., \*o. 1, pp. 18-58; and The Standardizing of Log Measures, by E. A. 
2 *^ 0 , Proc. Soc. of Am. For., Vol. IV, No. 2, pp. 172-184. 
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in which V is the volume in cubes, D the diameter in inches and 
L the length in feet. One cube is assumed to be equal to 12 
board feet. 

CUBIC MEASURE 

The chief use of the cubic measure is for the determination of 
the contents of logs which, with the exception of the bark, are 
used in their entirety, such as for pulpwood, excelsior wood and 
rotary-cut veneer stock. 

The methods most commonly used are as follows: 

Method of Cubing Logs by the Measurement of the Length and 
Middle Diameter. — The volume of a given log is determined by 
the formula 

V = AL y 

in which V is the volume in cubic feet, A the area in square feet 
of the middle cross section and L the length in feet. 

This method is simple and it is easy to secure the measurements 
provided the middle of the log can be reached. 

Method of Cubing Logs by the Measurement of the Length and 
Both Ends. — This requires one more measurement than the 
former and hence is not so rapid. It is adapted for use where the 
middle diameter cannot be secured. 

The formula for determining the volume is 

V = ^i- 4 xL, 

2 

in which V equals the volume in cubic feet, B and b the area in 
square feet of the large and small ends, respectively, and L the 
length in feet. 

Cord Measure. — The standard cord contains 128 cubic feet of 
stacked wood, or a pile 4 feet wide, 4 feet high and 8 feet long. 
In some parts of the country, especially in the Middle West, fire¬ 
wood is often sold by the “rick,” which is a stack 4 feet high, 8 
feet long and usually 12 or 16 inches wide. A stack of the 
same height and length and 24 inches wide is sometimes called 
a “ single cord.” 

Although a standard cord contains 128 cubic feet of stacked 
wood, the solid cubic contents are extremely variable, depending 
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on the length, diameter, form, species and degree of dryness of 
the sticks. 1 

(1) Length of Sticks. — Since sticks are never entirely smooth 
or straight there are always spaces between them when they 
are piled. The amount of air space increases in proportion to 
the length of the sticks. Thus, assuming a 4-foot stick as stand¬ 
ard, 1-foot sticks show an increase in solid volume of 8.3 per 
cent, while 6-foot sticks show a decrease of 5.5 per cent. 

INTERDEPENDENCE OF THE STICK LENGTH AND THE VOL¬ 
UME OF SOLID WOOD PER 128 CUBIC FEET OF SPACE 1 


Length of 
stick, feet. 

Straight sticks. 

Crooked sticks. 

Knotty sticks. 

Volume. 

Difference, 

Volume. 

Difference, 

Volume, 

Difference, 


cubic feet. 

per cent. 

cubic feet. 

per cent. 

cubic feet. 

per cent. 


90.81 

- 1 - 8.3 

" 

93 47 

+ 14-1 

89.60 

+ 20.7 

2 

00 

e* 

O' 

+ 5*5 

89.60 

+ 9-4 

84.48 

4 * 13.8 

3 

94 72 

+2.8 

8s- 76 

+ 4-7 

79-36 

4 - 6.9 

4 

92.16 

0.0 

8l.92 

0.0 

74-24 

0.0 

5 

89.60 

-2.8 

78.08 

- 4.7 

69.12 

-6.9 

6 

87.04 

“ 5-5 

74 24 

“94 

64.OO 

-* 3-8 


1 Muller, Udo: Lebrbuch dcr Holzmesskunde, Leipzig, iQoa. 


(2) Diameter of Sticks. — The smaller the diameter of the 
sticks, the greater the number of pieces per cord and likewise the 
more air space; therefore, the solid cubic contents are less. 


SOLID CUBIC FEET PER STANDARD CORD FOR STICKS OF 
DIFFERENT DIAMETERS* 


Diameter of 
Hacks, inches. 

j Number of sticks 
per cord. 

Hardwoods. 

! 

Softwoods. 

Mixed hardwood 
and softwood. 

6 80 

94 

102.40 

102.40 

102.40 

6 00 

126 

94 72 

98.56 

96.00 

4 75 

205 

88.32 

97.28 

92.16 

3 SO 

378 

1 79 . 3 b 

90.88 

1 8448 


1 Bcur. Franz Adolf Gregor: U n tens uch ungen Uber den festgehalt und das gewicht des schicht- 
and der node; ausgefuhrt vor dem Veretne deutacber fonstlicbe Vcrsuchsanstatten, Augsburg, 

*•* 

1 For a detailed discussion see Factors Influencing the Volume of Wood in the 
Cord, by Raphael Zon, Forestry Quarterly, Vol. I, pp. 126-133. The tables on 
(ages 115 and 116 are taken from this article. 
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(3) Split Wood . — Split sticks cannot be stacked as closely 
as round ones, therefore, the solid contents of a cord of the 
former is less than that of the latter. European practice shows 
that the solid contents of a cord decreases as the sticks, which 
are split, increase in length and decrease in diameter. Thus a 
stack increases in size 6 per cent when sticks from 3.5 to 7 inches 
in diameter and 21 inches long are split into two pieces; sticks of 
the same length and a diameter greater than 7 inches show an in¬ 
crease of 4 per cent; 14-inch sticks from 3.5 to 7 inches in diam¬ 
eter show a gain of 5 per cent; and 14-inch sticks of a greater 
diameter than 7 inches show a gain of 2.5 per cent. 

(4) Form of Sticks . — Clear boles yield more solid wood per 
given space than tops and branches because the straighter and 
smoother the sticks the fewer air spaces there are between them. 

SOLID CUBIC FEET PER STANDARD CORD FOR STICKS OF 
DIFFERENT SIZES 1 


1 

Class. | 

J 

Number of 
sticks per cord. 

Hardwood. 

Softwood. 

Mixed hard> 
wood and 
softwood. 

, 

1 

Smooth.. 

104 

97.28 

96.OO 

96.00 

Large < 

Knotty. 

IOI 

»S -76 

90.88 

88.32 

Small | 

Smooth. 

162 

92.16 

92.16 

92.16 

Knotty. 

I 5 S 

83.20 

87.04 

84.48 


1 Baur, F. A. G.: loc. cit. 


(5) Degree of Dryness. — Since green wood shrinks appreci¬ 
ably in volume as it becomes air-dry, the contents of a standard 
cord of green wood becomes less as seasoning progresses. As a 
rule, the shrinkage in volume in air-dried wood is from 9 to 14 
per cent in hardwoods, and from 9 to 10 per cent in softwoods. 

Other factors influencing the solid contents are the methods 
of piling and fixing the stack, and the methods of measurement 
used. Practice has shown that stacks in excess of 4.5 feet in 
height are less carefully piled because of the greater physical 
effort required to place the wood in the pile. Further, stacks 
held by one stick on each end contain more solid contents than 
where the pile is held in place by two or more sticks, since in 
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the latter case there is less opportunity for crooked sticks to 
project beyond the edge of the stack. Likewise, the longer the 
stack the greater the solid contents. 

Another factor is the closeness with which the limbs are cut 
from the sticks, for the rougher the sticks the more air space 
present 

Stacks are usually somewhat wider at the top than at the base, 
due to the spread of the supporting sticks. The best practice 
is to measure the stacks midway between the top and bottom. 

Tables showing the volume of solid wood per standard cord 
for sticks of given lengths and diameters, and also the volume 
of solid wood in stacks 4 feet high, 8 feet long, and for sticks 
of given lengths and diameters are given on page 521 in the 
Appendix. 

Cord measure is used chiefly for the measurement of firewood, 
pulpwood, excelsior wood, stave bolts and like material. In 
the spruce region of the Northwest pulpwood is often bought 
in the log by cord measure, without stacking. The contents in 
cords are determined by calipering the average diameter of the 
log, determining the length and then reading from a table the 
number of cubic feet in the stick. The sum of the contents of all 
logs divided by 128 gives the number of cords. The table on 
page 522 in the Appendix gives the same results for unpiled logs 
that would be secured if the wood were piled and measured. 

SCALING 

The measurement of logs to determine their contents is termed 
scaling, and men performing the work are called scalers. The 
scaler’s chief tool is a flat or square hickory stick from 3 to 5 feet 
long which is used to measure diameters. One edge is laid off 
in inches, and at corresponding points on the two sides and the 
other edge are shown the contents in board feet of logs of various 
lengths. 

The stick is usually shod with metal on the lower end to 
enable the scaler to place the rule accurately. The heads are of 
a variety of patterns; some square, some “T” shaped, and others 
in the form of a hook from 6 to 12 inches in length. The latter 
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practical log rule based on the measurement of any portion of 
the bark could not be devised. 

When the log is not round the average diameter is taken. 
Diameters are usually rounded to even inches, one-half inch or 
less being tallied as the next even inch below, and over one-half 
inch, as the next even inch above. Some scalers, however, 
throw all fractional inches in the next lower inch class. 

Veneer logs, especially when they are to be rotary cut, are 
often measured on the smallest diameter. Extra long logs such 
as are frequently cut in some parts of the spruce region, the 
yellow pine region of the South, and the fir region of the Pacific 
Coast may be scaled as single lengths, with or without allowance 
for the taper of the log. 

On the National Forests, except in Alaska and the territory 
west of the Cascade Mountains, logs over 16 feet long are scaled 
as two, and preferably in lengths not less than 12 feet. 1 This is 
accomplished either by determining the actual diameter of the 
logs at the intermediate points or by making allowance for the 
taper. In private practice where no allowance is made for taper, 
the log rules give results far below the sawing contents of the 
log. 

(3) Determination of the quality or grade of the log. When 
scaling is done primarily to serve as the basis for the payment 
of saw or skidding crews it is customary to measure defective 
logs as though they were sound and to give full credit to the 
workmen since it requires as much time and labor to fell and 
handle them as it does sound logs, and discrimination acts as an 
inducement for workmen to leave defective timber in the woods. 

Where the object of scaling is to furnish a basis for the sale 
of timber it is customary to reduce the scale of defective logs 

1 On the National Forests in Alaska and west of the summit of the Cascade 
Mountains in Washington and Oregon, logs up to and including 32 feet long are 
scaled as one log; lengths from 34 to 64 feet, inclusive, are scaled as two logs, the 
division being made as near the center as possible, for example, a 34-foot log would 
be scaled as an 18-foot butt log and a 16-foot top log. On logs of average taper the 
diameter of the larger log may be determined by taking the mean of the top and 
butt diameters of the whole length by calipering, or by estimating with the aid of 
a taper table. Greater lengths than 64 feet are scaled as three logs, making the 
division as nearly equal as possible and in even feet. 


Digitized by LjOoq Le 



MEASUREMENT OF LOGS AND OTHER FOREST PRODUCTS 121 


and to credit only the amount which the log will actually saw out 
in merchantable lumber, according to the standard agreed upon 
between buyer and seller. 

The merchantable timber may be the basis on which the 
scaling is done, in which case there is always a chance for argu¬ 
ment between buyer and seller. It is better policy to specify 
that the buyer must take all timber that will produce at least a 
specified grade of lumber. 

Scaling defective logs requires expert judgment and long ex¬ 
perience as there are a great variety of defects possible and the 
determination of the extent to which they influence the sawing 
contents of the log must be left entirely to the scaler. Rules for 
discounting unsound logs are of value chiefly as a check on the 
scaler’s judgment. The latter becomes expert through study¬ 
ing defective logs as they are sawed in a mill and actually 
determining the amount of sawed material that logs with given 
defects will yield. This varies with the species, character of 
lumber manufactured, type of saw used, efficiency of the 
sawyer and the degree of utilization in the manufacturing 
plant. 

Among the defects common to timber are center or heart rot, 
shake, pin-dote, cat-face, rotten sap, deep checks and seams, 
crook, crotches, stained sap and rafting pinholes. 

Vniform Center or Circular Rot, — There are a number of 
methods in use for discounting this form of defect. 

(1) Assume the scaling diameter of the log to be the diameter 
minus the diameter of the rotten core. Thus, if a 12-foot log 
were 20 inches in diameter and the rotten core had a diameter 
of 6 inches, the scaling diameter would be 14 inches. The loss, 
using the International rule, would be 125 board feet, or 53 per 
cent of the total. 

(2) Scale the log as sound, compute the contents of the rotten 
core and subtract this from the gross scale. The loss in the log 
above dted would be 15 feet, or 7.3 per cent. 

(3) Add 3 inches to the diameter of the defect, square the sum 
and deduct this from the full scale of the log. This method 
shows a loss of 81 feet, or 34 per cent. 
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(4) 1 “ For uniform defect of 3 inches or less in diameter, deduct 
10 feet b.m. in logs up to 16 feet in length. 

“For defect 4 to 6 inches in diameter add 3 inches to actual 
diameter of rot, and deduct from the full scale of the log an 
amount equal to the contents of a log of the resultant diameter. 

“For defect 7 to 12 inches in diameter add 4 inches to diam¬ 
eter of rot and deduct an amount equal to the contents of a log 
of the resultant diameter from full scale of log. 

“In short logs showing defect less than 4 inches in diameter 
at only one end and not in the knots deduct one-half the amount 
called for by the rule for the full length of the log. 

“In measuring the diameter of this type of rot the scaler 
should measure it at the end of the log showing the greatest area 
of defect, since the saw cuts in straight parallel lines.” 

Using the International scale the above method gives a loss on 
a 12-foot log, 20 inches in diameter and with a 6-inch rotten core, 
of 40 feet, or 17 per cent. 

The wide variation in the results secured by these different 
methods shows the weakness of the average systems employed. 

In “Forest Mensuration,” 2 certain defects are classified, and 
tables showing the discounts are given. A cull table for center 
rot taken from this volume follows. It is based on a study made 
by Tiemann which established the fact, theoretically, that “in 
logs of the same length, the loss due to holes of any specified size 
is practically uniform regardless of the size of the log.” 

Although the table is designed to be “applicable to all center 
defects, such as holes, cup shake, rot, etc., which are 4 inches 
or more from the bark,” it is less accurate for holes than for 
rot. 

In actual sawing practice there is a difference in the loss of 
timber in two logs of a given size, one of which has a rotten core 
of a certain diameter and the other a hole of the same diameter. 
When sawing a hollow log enough timber must be left around all 
sides to hold against the carriage dogs and prevent the saw from 

1 Method used by the U. S. Forest Service. 

* Forest Mensuration, by Henry Solon Graves. John Wiley and Sons, New 
York, 1906, p. 71. 
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shake rings the contents are subtracted from the gross scale of 
the defect and the remainder deducted from the full scale of the 
log. 

Pin-dole . — This defect appears on the ends of logs as small 
rotten spots, often distributed in a circular form. The rot 
frequently starts from punk knots and near the latter the log 
may be very defective. When the visible area affected is 4 
inches or more in diameter the usual method is to discount the 
log contents in the same manner as for circular rot. 

Stump or Butt Rot . — This defect seldom extends more than a 
few feet into the log and usually tapers to a point. Where the 
wood is only slightly rotten and the affected area is small, the 
defect seldom extends more than a few inches and often no allow¬ 
ance is made for it. 

When the defect occupies the center of the log and extends 
nearly to the bark, the usual practice is to reduce the scaling 
length. When a few boards can be cut from the outer shell of 
the affected portion their board-foot contents are added to the 
merchantable scale. 

Butt rot near one edge of the log may be largely removed by 
the slab, and the scaler must exercise judgment in determining 
the deduction to be made. 

Cat-face. — This may be due to an injury to the butt by fire, 
or to wounds made by split shingle makers who cut into trees to 
determine the straightness of the grain of the wood. The com¬ 
mon practice is to divide the log into sections, then determine 
what proportion of a particular section will be lost in manufac¬ 
ture and deduct this amount. 

Other Side Defects . — Lightning scars seldom extend far into 
the wood and are usually removed with the slab. Unless deep 
they are disregarded. 

Punk knots which are an indication of red heart or rot often 
render a log practically worthless, especially when rot appears 
at either end. As a rule, pine timber that is badly affected has 
exudations of resin at numerous points along the bole and often 
bears fruiting bodies of a fungus. The scaler’s judgment is the 
only guide in discounting logs of this character. 
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Rotten Sap . — The sound heartwood only is measured on 
logs having this defect. 

Stained Sap. — Sound stained sapwood of most species is 
merchantable if it has not been attacked by wood-boring insects. 
The full scale is given for sound material, but when the sap- 
wood is worm-eaten the heartwood only is measured. 

Checks and Seams. — These are found chiefly on dead timber 
from which the bark has fallen. They usually extend through the 
sap, and on timber that has been dead for some years they may 
extend well toward the center of the tree. Where the checks are 
small the scaling diameter is taken inside the sap, while on logs 
with wide checks a further deduction must be made in accord¬ 
ance with the scaler’s judgment. 

A single deep check can usually be sawed out by the loss of one 
or two boards and their contents only should be deducted. 

Spiral Checks . — Where deep spiral checks occur the scaling 
diameter is that of the largest circle that can be secured without 
the inclusion of the checks. 

Crook or Sweep. — The percentage of loss from this defect is 
greater on small logs than on large ones. The contents of the 
log may be determined by finding where the saws will square the 
log sufficiently to enable boards of the narrowest merchantable 
width to be cut. If the sweep is pronounced, a few short boards 
may be secured from the slab, in which case their estimated 
board-foot contents are added to the scale of the log. 

Crotches. — Logs with crotches near the end are reduced in 
length sufficiently to eliminate the crotch. The scaling diam¬ 
eter is taken just below the enlargement caused by the fork. 

Rafting Pinholes. — These are usually about 2 inches in diam¬ 
eter and located near the ends of the log. They can generally 
be removed by wasting the ends, or portions of a few boards, 
provided the log is sawed in an economical manner. The only 
guide to discounting defects of this character is the scaler’s 
judgment. 

LOG GRADES 

Logs that are brought into large markets for sale are classified 
into grades that have been adopted by associations. Printed 
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rules for the guidance of inspectors have been issued. The 
specifications contained in them furnish the basis on which 
market quotations are made. Grades are enforced by scalers 
employed by the associations and a fee is charged for their 
services. 

Among the chief hardwood log-grading rules are those of the 
Lumbermen’s Association, Nashville, Tennessee, and among the 
chief softwood rules are those of the Columbia River Log Scaling 
. and Grading Bureau, Portland, Oregon, copies of which are given 
on pages 525 to 528, inclusive, in the Appendix. 
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CHAPTER IX 


ANIMAL DRAFT POWER 

For many years animals constituted the only draft power 
used in logging operations in the United States. They are still 
used extensively in the spruce region of the Northeast, the Appa¬ 
lachians, the yellow pine forests of the South, the Lake States, 
the Inland Empire and portions of California. In all of these 
regions machinery has replaced them for some purposes, yet 
animal logging is still the chief method. 

Animals are now seldom employed for moving heavy timber, 
for swamp logging or for work on very rough ground and very 
steep slopes. Power-driven machinery has supplanted them in 
the redwood belt of California, the fir forests of the Northwest, 
the cypress swamps of the South and some of the rough moun¬ 
tainous portions of the United States. 

They still remain the favorite form of draft where the timber 
is of medium size, where the stand per acre is less than 5000 
feet and where topography and bottom afford good footing. 

The chief uses for animals in logging are to transport timber 
and other forest products from the stump to a collecting point 
along a logging railroad, a landing on some stream or to a saw¬ 
mill. In addition they often supply the power for decking logs 
on skidways, and loading logs on sleds, wagons and logging cars. 
Even where machinery is used for skidding logs, animals may be 
required to return the cable to the woods and to haul wood and 
water for the engines. 

Oxen. — Oxen were the only animals owned by many of the 
pioneer lumbermen and, even after horses were available, loggers 
operating in remote sections found the ox more desirable because 
it could live on coarser feed, draw heavier loads, stand rougher 
treatment and required an inexpensive harness which could be 
made in camp. 

129 
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Conditions have changed within recent years, and the higher 
cost of labor and supplies has led the logger to use either horses 
or mules because they are more active than oxen. Oxen 
are now most extensively employed in the hardwood regions of 
the Appalachians and in the yellow pine region of the South, 
where they are frequently supplemented by horses or mules. 

The following conditions are those under which oxen may be 
used to the best advantage: 

(1) On swampy ground, because they do not mire as badly 
as the smaller-footed horse or mule. 

(2) For skidding on brushy ground, as they require little 
swamping. 

(3) On steep slopes, especially if the ground is rough and the 
underbrush abundant, because they are not excitable in difficult 
situations. 

One advantage is that eight or ten animals can be handled 
by one teamster, while only four or five horses or mules can be 
worked by one man. Oxen stand heavy pulling day after day 
better than other draft animals and also require a minimum of 
attention because only one feed per day is necessary if the 
animals are turned out to graze at night. 

They are slow on short hauls but they can be loaded more 
heavily and thus partially offset the greater speed of horses and 
mules, although they are not as serviceable as mules on hot, 
dusty roads because they suffer from continual exposure to the 
direct rays of the sun, and, on very warm days, may be easily 
killed by over-exertion due to careless driving. They can be 
used in cold regions without danger. Under average conditions 
an ox will travel fourteen miles in eight hours. 

Oxen are usually harnessed with a yoke; seldom with a collar 
and harness. The driver controls them by the voice and by a 
heavy rawhide whip. They are worked in teams of from three 
to five yoke. In a team of five yoke the front pair are called 
“leaders,” the next two pairs are “in the swing,” the fourth 
pair are “point cattle” and the rear pair are called “wheelers.” 
The leaders are the best trained, while the wheelers are the 
heaviest yoke of the team. 
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The training begins when the animals reach the age of one 
and one-half or two years, but they do not attain their best 
development until their fifth or sixth year. They are service¬ 
able, under average conditions, until they reach the age of ten or 
twelve years. 

In the South oxen for logging purposes weigh about 1200 
pounds and are generally purchased from farmers near the logging 
operation. They cost from $60 to $100 per yoke for average 
animals and because of insufficient food are usually light weight 
when purchased and require a year or more of proper feeding 
before they attain their average efficiency. Heavy or well- 
trained animals may bring as high as $200 per yoke. 

Horses . — Horses are commonly used in the Appalachians, 
Lake States, Inland Empire and the Northeast. They stand 
cold weather well, are active and are moderate eaters. They 
are best adapted for logging on smooth or rolling ground, and 
with good care will remain efficient for from four to seven years. 
In northern Alabama, when well cared for, they are as satis¬ 
factory as mules, but farther south the climate is not favorable 
for them. When improperly housed and fed they are less effi¬ 
cient under similar conditions than mules or oxen. 

Horses weighing from 1200 to 1400 pounds are best adapted 
for handling small logs and for rough work in the Northeast. 
For heavy logging and two-sled hauling horses weighing from 1500 
to 1800 pounds are preferred. Animals of this weight are not 
adapted to rough ground or steep slopes because they are not 
active enough. They are also too heavy for use on frozen slopes 
with a grade exceeding 25 degrees. 

Horses for logging purposes are generally purchased from 
dealers who make a specialty of draft animals. Good animals 
for logging work are worth about $250 each. 

Hides. — Mules are used more extensively in the South than 
in any other section. 

The chief points of advantage are: 

(0 They will stand more heat than an ox or a horse and are, 
therefore, better adapted for long or hard hauls during summer 
months or in a hot climate. 
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RATIONS ACTUALLY FED TO HORSES AND DIGESTIBLE 
NUTRIENTS AND ENERGY IN RATIONS CALCU¬ 
LATED TO A BASIS OF 1000 POUNDS LIVE WEIGHT 1 





Nutrients in ra- 

Digestible 

nu- 





tion per 1000 

tnents in rations 



» 


pounds live 


per 1000 pounds 

0 


g 



weight. 


live weight. 

A3 


j> 

Rations 









"8 

Kind of animals. 


actually fed. 









§ . 


0 




£ 

]j 



1 

$ 

•5 2 


A 

* 

is 


d 

•c 

rt 

itrogen 

extract 

<£ 

•O 

2 

.S 

1 


itrogen- 

extract. 

0 

1 

.SJ 

Ff 9 




£ 

h 

7, 

0 

tL 

1*4 

Z 

0 

W 


Lbs 

Lbs 

Lbs 

Lbs 

Lbs 

Lbs 

Lbs 

Lbs 

Lbs 

Lbs 

Cak>- 

Army horses .* 










ries. 

United States: 













1050 { 

Oats, 12_ 

Hay. 14... 

}a 14 

0.90 

12.82 

495 

1.25 

0.57 

8.00 

1.97 

23.300 




Artillery. 

II2s{ 

Oats, 12_ 

Hay,14. 

> 2.00 

0.84 

11.96 

4.62:1.16 

0.53 

748 

1.84 

21,750 


1 





1025} 

Oats, 9. 

Hay. 14. • 

J.S4 

0.78 

11.39 

4.80 1.00 

0.48 

6.88 

I 94 

20.250 





Farm horses. 



2.38 









General average for 



0.77 

11.99 4 08 

1.49 

0.42 

8.09 

1.63 

22,710 

moderate work. 













r 

Hay, 15.2... 

| 









Farm mules. Virginia 
Station. 


Corn, 10.5 . 
Corn silage. 

| 1.70 

0.82 

12.00 

4.000.72 

0.42 

8.22 

1.75 

21,655 


l 

10.5. 

) 





















Average of 6, includ¬ 



I 64 

0.78 

11.54 3 74 0.69 

0.» 

7 95 

I.60 

20.675 

ing above. 












Horses with severe work. 
Truck and draft horses: 









— 



Chicago. Ill., daily ra¬ 
tion. 

J.Sooj 

Oats, 7-5 • 
Hay, 20_ 

} I 38 

0.58 

8.99 

4.34 

0.64 

0.34 

5.II 

1.79 

15.450 

South Omaha, Neb— 

isoo { 

Oats, is_ 

Ilay, 12.... 

| 1.65 

0.70 

957 

327 

1.04 

0.45 

6 23 

I.27 

17.800 

Average of 5. includ¬ 












ing above. 



I.8O 

3 1 

fl 

3 49 1.12 

0.49 

6.94 

_ 

1.35 

I9.56 o 

Feeding standards and 












average rations. 












American experiments. 
Horses with light work: 












Driving horses. 







1.58 

0.99 

0.22 

527 

506 

1.18 

*5,895 

14.890 

General average. 







0.32 

I.24 

Horses with moderate 








work: 












Express and cab horses 
Farm horses. 







1.06 

b d o' o' 

7 33 
8.09 
8.09 
795 

I 72 
1.62 

20.860 

22,760 

22,710 

20,675 







1.57 

1.49 

0.69 

General average. 







1.63 

I.60 

Mules with moderate 







work: Farm mules. 
Horses with severe work: 







1.12 

0.49 

6-94 

1-35 

19.^0 

Truck and draft 







horses. 













1 From Principles of Horse Feeding, by C. F. Langworthy. Farmers' Bulletin No. 170, U. S. 
Department of Agriculture, Washington, D. C. t 1003, p. 31. 

* The standard salt allowance is a ounces weekly. 
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RATIONS FED BY LOGGERS 


Horses: 1 

Heavy work at a I 15 pounds hay. 
sawmill, Canada. | 10 pounds ground grain. 
; 1 pound bran. 

| 8 pounds oats. 


Maine logging op¬ 
eration. 


ioj pounds com. 
12 pounds oats. 
40 pounds hay. 


Mules: 

Louisiana logging 
operation. 


13 J pounds corn-alfalfa. 
55 pounds chops. 

16 pounds hay. 


Barley 1 to 1. 
1 Oats. 


Animals weighing 
about 1600 pounds 
each. 


Animals weighing 
about 1300 pounds 
each. 


Missouri logging 
operation. 


Ozen: 

Mississippi logging 
operation. 


Alabama logging 
operation. 

Louisiana logging 
operation. 


8 pounds oats. 
7 pounds com. 
40 pounds hay. 


20 pounds cottonseed hulls. 
5 pounds cottonseed meal. 

io pounds hay. 

21 pounds com. 

Com fodder (unlimited). 

26 pounds com. 

14 pounds hay. 


Animals weighing 
from 1200 to 1300 
pounds each. 


WEIGHT OF FEEDING STUFFS PER QUART 1 


i 

Feeding stuff. | 

Pound. 

Ounces. 

Com, cracked.* 1 

12 

Com meal. 1 

8 

Com-and-cob meal.j 1 

6 

Oats, whole.' 1 


Oats, ground. 1 

.. 

12 

Wheat, whole. 

I 

U 

Wheat bran. 


IO 

Wheat bran, coarse. 

• • • 

8 

Wheat middlings. 

I 

2 

Wheat middlings, coarse. 

. . . 

13 

Rye bran. 

. .. 

IO 

Gluten meal. 

I 

11 

Gluten feed. 

I 

3 

Linseed meal. 1 

2 

Cottonseed meal. 1 

8 


1 Fra* The Feeding of Farm Animals, by E. W. Allen. Farmers' Bulletin No. si, U. S. Do- 
•tint of Agriculture, Washington. D. C., 1901, p. 19. 
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RATIONS ACTUALLY FED TO HOR 
NUTRIENTS AND ENERGY I.' 
LATED TO A BASIS OF 1000 PO! 


Kind of animals. 


Army horses .* 
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SKIDWAYS AND STORAGE SITES 

The transport of timber from the stump to the manufacturing 
plant generally comprises two distinct operations. 1 

(1) Assembling the logs at depots, called skidways or yards, 
usually near the point of felling. This is termed skidding or 
yarding, and may be accomplished by manual labor; by animal 
power with or without the use of vehicles; by power-driven 
machinery; or by log slides and chutes. 

(2) The transport of the assembled logs to a stream or to the 
manufacturing plant. This is termed hauling and is most fre¬ 
quently done with some form of cart, wagon, sled, railroad or 
log slide. 

Skidding and hauling may be conducted simultaneously, as 
in the South and West where rail transport is used, or at dif¬ 
ferent seasons, as in the spruce forests of New England where 
hauling is done on sleds. 

LOG STORAGE IN THE FOREST 

The character and location of the storage points depend on 
the manner in which the timber is to be hauled and on the 
topography. 

For Sled Haul. — Where sleds are used the skid way consists 
of a skeleton log structure built crib-fashion, and so placed that 
the logs can be stored parallel with the road. That portion of 
the structure nearest the road should be at least as high, and 
when practicable, higher than the sled bunks, so that a portion 
of the load can be put on by hand. The rear end is placed on a 
level with the ground in order that logs can be rolled on the 
bed skids without difficulty. 

1 On small operations the logs may be taken direct from the stump to the 
mill. 

140 
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Logs are decked on level ground to a height of from 20 to 30 
feet. They are elevated by means of the crosshaul, operated by 
animals. A “decking” crew is made up of four or five men 
and one team. The equipment comprises four cant hooks, two 
pole skids 6 inches in diameter and from 8 to 10 feet long, and a 
f-inch crosshaul chain about 40 feet long with a grab hook on 
one end. 

The logs are brought to the rear of the skidway and are then 
rolled by a “tailer-in” to the base of the logs already decked. 
The end of the chain carrying the hook is then thrown over and 
under the center of the log to be decked, after which the hook is 
fastened to one of the decked logs just below the spot where it is 
desired to place the new log. The free end of the chain passes 
over the skidway and, if the pull is to be straight away, is at¬ 
tached to a hook on the double-tree. 

After adjusting the chain, skids are placed against the decked 
logs, and the team is started. Two “ground loaders” guide the 
log straight up the skids using cant hooks for this purpose. 
Logs with taper, crooks, large knots and similar defects seldom 
roll straight and the ground loaders must be on their guard con¬ 
tinually. A “top-loader” who stands on top of the pile of logs 
directs the log to its place, frees the grab hook if necessary and 
also directs the teamster. The direction of pull may be modified 
to meet special conditions. For instance, instead of attaching 
the chain directly to the double-tree it may be passed through 
a block fastened to a tree directly behind the skidway. This 
enables the team to pull at right angles to the direction in which 
the log is traveling and is of especial advantage when brush, 
boggy ground or other obstacles prevent a straight-away pull. 
The chain may also be passed through a block and brought 
forward over the skidway so that the horses pull on the same side 
on which the logs are being decked. This may be desirable 
where there is a bad bottom or some other physical hindrance 
to the usual method of operating. 

Large skidways can be filled most economically when they 
are built in tiers on slopes. The logs are then delivered 
above the skidway and rolled to the levels below. Large side- 
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hill 3kkbray3 may contain from 100.000 to 500.000 feet log 

scale. 

Dunne hauling time skidways may be places of transfer from 
skidding to hauling equipment in which event they are known as 
*’hot skidways." 

When sleds are used for hauling, the skidways are located at 
convenient points along the logging roads which lead down to a 
landing or second large storage yard on a stream down which the 



FiC. 26. — Skid ways along a Two-sled Road. Montana. 

logs are to be floated. The sites for skidways should be selected 
by the logging foreman at the time the sled roads are laid out, 
and the routes of the latter should be chosen with reference to 
good skidway sites as well as desirable grades. Provision should 
be made for a down-hill haul from the stump to the storage point. 
Skidding cannot be carried on profitably for long distances on. 
level ground, consequently a flat country requires the greatest 
number of skidways. Large skidways are preferable because 
there is less snow to be shoveled off at loading time, and the 
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construction and maintenance of a minimum mileage of road is 
required. 

Landings. — Temporary storage grounds, called “landings,” 
are made along the banks of driveable streams or on the edge of 
lakes where logs are to be transported by water. Their form 
depends on the character of the stream down which the logs are 
to be driven. Where the stream is small and the storage area 
limited, the logs are hand-decked from 15 to 30 feet high, in the 
stream bed, parallel to the banks. When a large volume of flood 
water is available in the spring, the logs may be dumped promis¬ 
cuously into the stream and the floods relied upon to carry 
them out. 

Logs placed on frozen streams or lakes are scattered over a 
wide area in order to save the labor of decking and to prevent 
the weight of the logs from breaking through the ice. 

For Wagon Haul. — Skidways are seldom made for wagon 
hauling. The logs are bunched in the forest in a place accessible 
to the wagons and are loaded with the crosshaul and taken to a 
skidway along the railroad or direct to the mill. 

For Railroad Haul . — These vary in character depending on 
whether the logs are loaded on cars by animals or by power. 

Skidway sites for animal loading with the crosshaul should 
not be lower than the track because it is too difficult to handle 
the logs. A straight “get-away” of 40 feet should be provided 
on the side of the track opposite the skidway where the loading • 
team can travel back and forth. 

An area several hundred feet in length along the track may be 
cleared for storage especially if the stand of timber is heavy and 
hauling precedes rail transport by some weeks in which case 
the skidway can then be used but once. Where hauling is 
simultaneous with rail transport, skidways are filled repeatedly 
and less storage space is required. 

With animal loading it is essential that the logs be carefully 
piled parallel to the railroad track. The skidways consist of 
two continuous rows of poles placed about 8 feet apart and ex¬ 
tending at right angles to the track for a maximum distance of 
100 feet. The logs are brought to the rear of the skidway and 
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to yard timber, because logs are cut in long lengths, while in 
northern New York single animals are usually employed because 
the timber is cut in short lengths. The usual practice in other 
legions is to use two or more animals. 

Single animals have been tried for skidding small second- 
growth loblolly pine in the Coastal Plain Region, but because 
of the heaviness of the wood and the enervating climate they 
have not proved satisfactory. 



Fig. 29. — A Skipper Road on a West V irginia Operation. 


The second method is common in the rough sections of the 
Appalachians and Pennsylvania, where horses are used for 
snaking logs for distances not exceeding one mile. The logs are 
brought down trails which are sometimes so steep that the ani¬ 
mals must be returned to the woods by a more circuitous route. 
A trail is made 6 or 8 feet wide, cleared of obstructions and 
banked on the outer edge with skids to prevent logs from leaving 
them. Swamps are corduroyed, streams bridged and rough 
places covered with “skippers.” These are timbers 8 or 10 
inches in diameter and 12 feet long which are either placed zig- 
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zag across the road, the angle between skippers being about 
60 degrees, or the poles are placed directly across the trail at in¬ 
tervals of from 4 to 6 feet. Logs often drag over zigzag skippers 
more smoothly than over those placed directly across the trail. 
Rough chutes are sometimes built in the stream beds to cover 
rocks and other obstructions, when it is necessary to divert the 
trail from the slopes to the stream bed. Short-radius curves 
are undesirable because they decrease the draft power of the 
animals, and make it hard to keep a long turn of logs in the trail. 
Logs are brought down in “turns” made up of several logs 
fastened in single file. On level stretches a two-pole chute is 
sometimes built to facilitate dragging (page 233). They are 
occasionally used on gentle slopes if the bottom is rough. 

On the Pacific Coast long-distance snaking has been replaced 
largely by road engines and railroads, because animal draft is 
more expensive than either of the above systems for distances 
of three-fourths of a mile or more. Animals are still used to 
a limited extent however, for short hauls on small operations. 
Skid roads built for animal snaking in the Northwest are care¬ 
fully located, stumps are removed, cuts and fills made and the 
roadbed leveled so that a desirable grade is secured. Skids 10 
feet long and from 10 to 14 inches in diameter are laid across the 
completed grade at io-foot intervals, and are partly buried in 
the ground so that the horses can step over them easily. Wet 
places in the roadbed are covered with puncheons split from 
western red cedar, to provide a footing for animals. A “saddle” 
is adzed out of the center of each skid and in this the log rides. 
On curves the skids are longer and are either elevated on the 
inner side of the curve to prevent the tow of logs from crowding 
into the bank or the skids are laid flat and the elevation is se¬ 
cured by placing small sloping skids on the inside of the curve. 
The latter is regarded as the better method since the small skids 
can be more easily placed and, if necessary, the angle of inclina¬ 
tion can be readily changed. On level stretches the saddles are 
greased to reduce friction. Logs are fastened together by means 
of “grabs” into long tows, each one averaging 1000 board feet 
per horse. A team on a road of this character formerly consisted 
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of from eight to ten yoke of oxen but they have been replaced 
by horses, from four to fourteen constituting one team. 

Drumming .—A primitive form of skidding, called “drum¬ 
ming,” is employed by small operators in the mountain regions 
of the Appalachians where the slopes are too steep for animal 
skidding, too rough for cheap road construction, and where the 
size of the operation does not warrant the use of power-driven 
machinery. 

The equipment consists of a large drum, hung on a vertical 
axis, placed close to the edge of the plateau. Fastened to the 
barrel of the drum is a long horizontal lever arm to which a pair 
of mules are hitched. A short stout pole is fastened by one end 
to this lever arm and the other end drags on the ground in the 
rear, and acts as a brake when the drum is in operation. A 
manila cable from 1500 to 2000 feet long is attached to the drum 
underneath the draft pole and is carried down the slope by 
men and fastened to a log with grab hooks. The mules attached 
to the draft pole are started and, as the drum revolves, the 
cable is wound around it and the log gradually dragged up the 
slope. Logs are drawn over the escarpment, or other rough 
places in a chute made of logs. Trails are not cut out for the 
logs. 

SNAKING EQUIPMENT 

The first essential is a strong leather harness for horses and 
mules, and suitable yokes for cattle. Horses and mules when 
used in teams are coupled together in pairs and require a set of 
double-trees or a spreader and two single-trees for each team. 
For single animals a spreader only is required. When several 
teams are hitched one in front of the other a §-inch draft chain 
is required to which each double-tree is fastened. The draft 
chains for oxen are attached to rings on the yokes. Various 
devices, such as chokers, tongs and grabs, are used to attach the 
log to the draft power. 

Chokers. — A choker is a chain from 12 to 16 feet long, made 
from f-inch iron with or without a choker-hook on one end. 
When a choker-hook is used, the end carrying it is thrown 


Digitized by LjOoq le 



HAND LOGGING AND ANIMAL SNAKING 151 

around the forward part of a log to be skidded and the chain 
caught in the throat of the hook (Fig. 30, a.) 

When the chain has no attachments, one end is thrown around 
the forward end of the log, looped around that part of the chain 
which is to be attached to the draft, after which it is wrapped 
several times around the chain encircling the log. When power 





Fig. 30. — Various Forms of Equipment used in Snaking Logs, a, a chain choker. 
A, skidding tongs, c, a common form of skidding grab, d, a patent skidding 
grab, t, the 44 J ” hook used to attach the tow chain to a turn of logs, /and g 
two forms of double grabs or couplers. A, a single grab or coupler. 


is applied to the draft end of the chain the noose around the 
log tightens and prevents it from slipping. The choker may be 
used for single logs, or several small logs may be bound together 
in a duster with one chain. It is very serviceable because it is 
readily adjustable to any size of log. 

The draft end of the chain may be attached by a hook to 
1 ring in the yoke of the rear pair of oxen, or to a ring on the 
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f"ie, 31,- A 'furr. '/f [>4» at the Dump along a Skipper Read. The logs are 
fattened together with “ wi»gk croupier ” grabs. West Virginia. 


Toti%%. — Tongs which may replace chokers for handling 
medium-sized logs are made from round or octagon steel i| or 
1 \ inches in diameter, and have a spread of from 24 to 36 inches 
O'iK 30, b). A 2 -inch chain link is attached to each short arm 
of the tongs and these links are connected by a 5-inch steel ring. 
In operation this ring is caught in a hook attached to the double- 
tree but occasionally a hook is attached to the ring on the skidding 
tongs, in which case the hook on the double-tree is replaced with 
a ring. 
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Grabs . — These are of several forms. The common skidding 
grab (Fig. 30, c ) consists of two hooks each one of which is at¬ 
tached to a short f-inch chain which in turn is fastened to a ring 
made of the same size material. The hooks are driven into the 
wood on either side of the forward end of the log and grip it in a 
manner similar to a pair of tongs. The grab ring is attached 
directly to the spreader by means of a hook. The Morris patent 
skidding grab (Fig. 30, d) consists of a chain having a large ring at 
each end. The grab hooks are attached to the chain by narrow- 
throated links which may be set at any point in order to make the 
distance between grabs conform to the size of the log. The draft 


c 




FlC. 32. — A Type of Grab Skipper and a Grab Maul used on a West 
Virginia Logging Operation. 


power is attached to another narrow-throated ring which can be 
placed midway between the grabs and thus equalize the power. 
On steep slopes where logs are apt to run, a form of grab shown 
in Fig. 30, e is used. The spreader ring is attached to the “J” 
hook and when logs gain too great headway and threaten to run 
into the horses, the latter may be turned to one side, whereupon 
the tow of logs is uncoupled automatically. Grabs are also used 
to couple logs together in turns for transportation down skidding 
roads. There are several different patterns, including two forms 
of double grabs or couplers (Fig. 30,/ and g) used for the forward 
logs where the strain is greatest, and a single grab or coupler 
(Fig- 30, A), for the rear logs. 

A metal-banded wooden maul or a sledge hammer is used for 
driving grabs and a pointed sledge hammer, called a “skipper,” 
for removing them. 
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CHAPTER XII 


SLEDS AND SLED-HAULING 
THE GO-DEVIL 

Snaking is frequently supplemented by the use of sleds. 

A sled known as a go-devil, travois or crotch is employed in 
the eastern part of the United States during the summer and 
early fall and sometimes in the winter. 



Fig. 33. — A Go-devil loaded with Hardwood Logs. Michigan. 

The go-devil is a product of the camp blacksmith shop. It is 
a rough sled having two unshod hardwood runners, which are 
preferably of yellow birch, selected from timbers having a natural 
crook. The usual type of runner is from 6 to 7^ feet long, 6 
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inches wide, and from 3 to 5 inches thick. A 6-inch by 6-inch by 
4-foot or 5-foot bunk is fastened to each runner by a bolt. The 
bunk is placed from 2 to 2§ feet from the rear end of the runners. 
A ring is attached to the center of this bunk and the logs are 
bound on the latter by a chain passing around the logs and bunk 
and through the ring. The curved, forward ends of the runners 
are connected by a roller which has a short chain at each end 
that passes through a hole in the forward end of the runner and 
is fastened several inches back on it. Since the go-devil has 
no tongue it can be turned around in a small space. The draft 
rigging consists of chains fastened to either side of the bunk or 
to the runners. The chains are brought forward and joined 
directly in front of the roller by a ring to which the hook on the 
double-tree is attached. 

Since go-devils are loosely constructed, there is consider¬ 
able backward and forward play in the runners and if one of 
them becomes obstructed the other moves ahead and starts it. 

Go-devils are seldom used for distances less than 300 feet, 
except under adverse snaking conditions. They may be used 
for a quarter of a mile on snow but are not as economical as 
larger sleds for this distance. Trails are required and these are 
cut by the swampers as they prepare the logs for skidding. 

THE LIZARD 

A crude form of sled called a lizard is sometimes used in the 
pine forests of the South when the ground becomes too soft for 
wheels. They are not serviceable on very muddy ground because 
the nose digs too deeply into the soil. 

The lizard is made from the natural fork of an oak, hewed flat 
on the upper and lower side, with an upward sweep on the 
forward end so that it can slide over obstructions easily. About 
two-thirds of the distance from the front end the two prongs are 
spanned by a bunk bolted solidly to them. The draft chain is 
fastened to this bunk and also passes around the log and through 
a hole in the upturned nose. Lizards are made in the camp 
blacksmith shop. 
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YARDING SLEDS 

It is often desirable to yard or skid logs for distances over a 
quarter of a mile, especially when the amount of timber does 
not warrant the construction of a two-sled road, or the haul from 
the stump to the landing or to the railroad does not exceed if 
miles and the grade is favorable. 

Snaking and go-devils are replaced in such cases by yarding 
sleds or drays in the Northeast and by a “jumbo dray” or a 
“bob” in the Lake States and the Adirondack^. 


Flo. 54- — A Yarding Sled used in the Northeast. 

The yarding sled is made by the camp blacksmith and consists 
of a pair of yellow birch or maple runners, 7 feet long, 3 inches 
wide and shod with j-inch steel shoes. The forward ends are 
curved upward. The runners are held together by a bunk 8 
inches square and 4 or 5 feet long, placed about 3 feet from the 
rear end of the sled. In order to facilitate handling the sled the 
bunk fa made in two parts; namely, a lower stationary bar 
fastened securely to the runners by pins, called “starts,” and 
braced by heavy iron straps or “raves,” and an upper bar which 
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is temporarily removed when the sled is turned around in the 
woods. The upper bunk has grooves cut on the ends or on the 
sides, and these grooves fit around the starts, which are mortised 
in the lower bunk and fastened to the runners. 

Several logs with the forward ends supported on the bunk and 
the rear ends dragging on the ground can be loaded on a yarding 
sled. 



Fig. 35. — Methods of fastening Logs to the Bunk of a Yarding Sled. 

The equipment consists of two §-inch chains 18 or 20 feet long 
which are used to fasten the logs to the bunk of the sled. Each 
chain has a grab hook on one end and a bunk hook on the other. 
The use of chains in binding logs is shown in Fig. 35. A third 
chain is sometimes used to bind the rear end of the load. 

Two horses are used for hauling yarding sleds, except on 
long hauls or unfavorable grades, when four may be employed. 

An average load is five large logs, or seven or eight small ones, 
the total averaging from 700 to 1000 feet, log scale. Five thou¬ 
sand feet is an average day’s work for a team and sled on a haul 
of J-mile. The cost per thousand feet for teaming expense 
under such conditions averages from 75 to 90 cents. 

THE BOB 

In the Lake States and in the Adirondacks where yarding 
sleds are not used, a “bob” performs similar work. It consists 
of the front runners of a “two-sled,” equipped with chains for 
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binding on the logs. It is adapted for hauls under three-fourths 
of a mile where the distance is too great for snaking. 

From ten to sixteen logs may be hauled at one time on favor¬ 
able grades. 

the “jumbo” 

The jumbo, a modification of the go-devil, is used on a snow 
haul in the Lake States, for distances not exceeding j-mile, where 
the conditions do not warrant the use of heavy sleds. 

It consists of twin-sleds, similar in construction to go-devils, 
joined together by cross-chains, with a distance between bunks 
of about 9 feet. The runners are 8 feet long and have a 6^-foot 
to 7-foot gauge. Two go-devils may be fastened together and 
used instead of special sleds. The jumbo will carry from iooo 
to 1500 feet, log scale. 

Roads must be cut out, stumps removed and swamps cordu¬ 
royed, but the cost of road construction is less than for two-sleds. 

THE TWO-SLED 

The transportation of logs from the skidway to a landing on 
streams, to a railroad or to a mill is often effected by means of 
a heavy sled called the “two-sled,” “twin-sled” or “wagon- 
sled.” The gauge of sleds and minor features of construction 
vary with the weight of the loads, length of logs that are to be 
hauled and also with the ideas of the individual foremen, the 
essential features, however, being similar. Some prefer a wide 
gauge sled since the horses do not walk in the runner tracks and 
the latter can be kept free from manure. 

A sled used on a Maine operation had runners 10J feet long, 
4 inches broad, 7 inches high, which were shod with flat 4-inch 
steel shoes. The gauge was 5^ feet. The runners were braced 
near the center by a transverse bar called a bunk, which was 
fastened to them by a wrought-iron casting, called a “dexter” 
or “sled knee.” A rocker rested on the bunk of the forward sled. 
This rocker could turn around a king-pin that passed through 
it and the bunk. The forward runners were also strengthened 
by a flat roller rounded on the ends and fitted in circular holes in 
the sled noses. To this roller the sled tongue was mortised. 
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When two teams were used for hauling a sled, a false tongue was 
slung on rings under the main pole, projecting ahead far enough 
to accomodate the forward pair of horses. This pole enabled the 
lead team to assist in steering the sled. The rear runners were 
similar to the forward pair, with the omission of the tongue and 
rocker. Two-sleds are made from well-seasoned oak, maple or 
birch. The woodwork on a sled lasts from three to four seasons 
but the runner shoes must be renewed annually. 



Photograph by E. B. Mason. 

FlO. 36. — A Loaded Two-sled, showing the Binding Chains and a Potter 
(on the left). New Hampshire. 


The front and rear sleds are often joined by two |-inch or 
f-inch chains attached to the back side of the forward bunk, 
directly over the runners, then crossed and attached to the noses 
of the rear runners. The length of the chains is adjustable so 
as to adapt the distance between the forward and rear bunks to 
the length of logs being hauled. On rough roads, when light 
sleds are used, and when logs of medium and fairly uniform length 
are being hauled, the cross chains may be replaced by a “goose- 
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neck,” which is a V-shaped pair of thills. They have a hook on 
the apex by which they are attached to a ring on the back side of 
the forward bunk and the divergent ends of the goose-neck are 
fastened to the roller ends of the rear sled. The length of the 
goose-neck is from 16 to 18 feet, which gives a distance of 21 or 
23 feet between the rear bunk and the forward rocker. When 
the empty sled is ready to return from the landing to the skidway, 
it is customary to unhook the goose-neck, turn it back on the 
rear pair of runners and couple the sleds close together by means 
of cross chains. 

The cost of construction of a two-sled in a camp blacksmith 
shop, including labor and materials is between $50 and $75. 
Dealers in logging supplies quote them at prices ranging from 
$100 to $150. 


SLED ROADS 

Yarding Sled Roads . — Roads for yarding sleds are laid out 
by the camp foreman. Several main roads diverge from the 
skidways generally going up the slopes, and from these, branch 
roads are built directly to the logs. 

Main roads are built 5 or 6 feet wide, stumps are cut level with 
the grade and all brush, fallen timber and boulders cleared away. 
The road is roughly graded, holes and depressions are filled with 
brush or dirt, streams are spanned with crib bridges, swamps are 
corduroyed and cross-skids are frequently placed across the road 
at intervals of from 10 to 20 feet to prevent the runners from 
cutting up the road. Side-skids may also be placed along the 
lower side of the road to prevent the sleds from leaving it. On 
side slopes, the outer edge of the road may be built up by laying 
skids parallel to the road and then placing short skids 2 or 3 
feet apart across them. This crowds the sled towards the bank. 

Main yarding roads are generally built by a special road crew. 
The secondary roads are laid out and constructed by the swamp¬ 
ers while preparing the logs for skidding. Easy grades are de¬ 
sirable both for main and secondary roads, but are not absolutely 
essential because the speed of loaded sleds can be checked on 
steep pitches by a “snub-line ” or a “bridle.” 
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The snub-line consists of a ij-inch or 2-inch manila rope, one 
end of which is fastened securely to the load. The other end is 
given two or three turns around a stump at the head of the grade 
and gradually paid out as the sled descends, the speed being 
controlled by means of a brake on the stump. 

A bridle is a chain passed around a runner in front of the bunk. 
It is put on and removed as circumstances demand. A clevis 
attached under the forward part of a runner sometimes replaces 
it. Bridles can only be used on smooth ground, otherwise the 



Fig. 37. — Yarding-sled Trails leading down to a Skidway on a 
Two-sled Road. Maine. 


chains catch on roots and other obstructions and stop the sled. 
Tail chains, which bind together the rear end of the load, also 
act as impediments and assist in the control of the sleds. Aided 
by any of these devices, teams with loaded sleds can go down 
slopes, up which they cannot return with empty sleds. The 
general scheme of roads is shown in Fig. 37. 

The cost of constructing main yard roads ranges between $60 
and $100 per mile. 

Two-sled Roads . — The road system for an operation on which 
the logs are to be transported on two-sleds, comprises a main 
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road over which all the traffic passes to the landing, and second¬ 
ary roads which radiate from it to the skidways. The roads are 
laid out by the camp foreman usually without the aid of survey¬ 
ing instruments, although in recent years, progressive woodsmen 
have adopted a hand level for the determination of grades. 

The main road location is the more important because it is the 
route over which fully loaded sleds pass. These roads often 
follow the valley of some stream from the woods operation to 
the landing, crossing and recrossing the watercourse as often as 



Fig. 38. — A Yarding-sled Road built up on a Curve to prevent the 
Sleds from leaving the Road. Maine. 


necessary to maintain the desired grade. A minimum number of 
bridges is desirable because they are expensive to construct and 
to maintain. In order that logs can be hauled on a down¬ 
grade from the secondary roads to the main road, the latter 
should be located on the lower levels of the tract. 

A main road of easy descending grades is preferred because 
on grades in excess of 5 per cent, heavy loads gain too much 
headway and it is necessary to place hay, straw, gravel, sand or 
brush on the road to check the speed. It is more satisfactory 
and often cheaper in the end to make cuts or to detour ascending 
grades rather than to return by them. 
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smith, but snowplows and rutters are also sold by dealers in 
logging supplies. 

Plows are employed after each heavy snowfall to clear a 
right-of-way along the road wide enough to permit loaded sleds 
to pass. They are built in several patterns. A common type is 
V-shaped, with flaring sides 4 feet high which are bolted to a 
heavy pair of runners. The plow is drawn by from eight to 
sixteen horses. Patent steel snowplows weighing about 2000 
pounds can be bought for $175. They can be made in camp 
for from $35 to $50. 

The snowplow is followed by the rutter which cuts a square 
or round rut for the sled runners. The machine is mounted on 
a heavy set of runners and has two chisel-like blades which may 
be raised or lowered so that a rut of any desired depth can be 
secured. Snowplows and rut cutters are often combined in 
one machine, especially in those patterns offered by logging 
supply houses. A rut cutter can be purchased for from $100 
to $115. 

Long hauls, ascending grades and long, level stretches are 
iced so that larger loads can be hauled. A road on which four 
or more trips can be made daily is not iced unless a large amount 
of timber is to be hauled over it. Descending grades and 
secondary roads are not iced. 

The sprinkler consists of a tank about 8 feet by 6 feet by 5 feet 
in size, built of dressed and matched plank, and mounted on a 
heavy pair of sleds. It costs about $50. The tank, which holds 
from 30 to 35 barrels of water, will sprinkle from one-fourth to 
one-third of a mile of road. A short piece of i-inch iron pipe is 
fitted into each of the rear lower comers of the tank directly over 
the sled ruts. An overhanging piece of sheet iron is attached so 
that it hangs over the opening in the pipes and, when the wooden 
plugs are pulled out of the latter, the water plays on this sheet 
and throws a spray over the rut, which on freezing makes a solid 
ice coating. 

A water heater consisting of a round wrought steel tube 18 
inches in diameter equipped with a smoke pipe and a fire door 
is sometimes placed in the tank. A fire built in it prevents the 
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water from freezing. Sprinklers are filled either by gravity from 
a spring or brook, or else water is drawn up in a barrel by means 
of a cable and horse draft. 

The rutting and sprinkling are done by a special crew who 
usually operate at night and whose sole duty is to keep the road 
in shape for hauling. Under ordinary circumstances, in addition 
to such men as are required continually at points where grades 
must be sanded, or snubbing devices operated, one man can 
keep two miles of main road in repair. One four-horse team and 
two men can operate the sprinkler on from 4 to 6 miles of road. 



Fig. 41. — A Sprinkler being filled with Water from a Brook. Maine. 


The average monthly maintenance charge on a 6-mile haul on a 
Maine operation was approximately $75 per mile. Other work 
required to maintain a two-sled road consists of shoveling out 
deep drifts after storms, banking and skidding up roads on side 
hills, where the sleds “slough” to one side and keeping a snow 
covering on bridges. 

After one season’s work a road requires a general overhauling 
to prepare it for the next winter’s use. This work is done early 
in the fall at the time road building begins. Bridges are strength¬ 
ened where necessary, the roadbed built up on slopes where 
weaknesses have become apparent, sags occasioned by the last 
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winter’s haul are filled, and any general improvements made that 
the previous season’s work have shown to be advisable, such as 
the elimination of undesirable curves and grades. This work 
costs from $25 to $100 per mile of road. 

Operation . — The practice followed in preparing a main two- 
sled road for hauling varies somewhat on different operations. 
Preparation often begins two or three weeks previous to hauling, 
when a crew goes over the road filling in soft places and cut¬ 
ting out windfalls which may have dropped across the road. A 
forward pair of two-sled runners is then loaded with two small 
logs whose rear ends are allowed to drag on the road where the 
horses travel. Several loads of this character are hauled to the 
landing, followed by heavier loads again dragged on the same 
sled. When the road is thoroughly packed, a few light two-sled 
loads are hauled over the road after each snowfall. Just previous 
to the commencement of the main haul a rutter is run over the 
road followed by the sprinkler which makes an iced rut in which 
the sled runners travel. This preparatory work costs $10 or 
$12 per mile. 

When hauling is about to begin, the roads past the skidways 
are broken out by a snowplow and if necessary by shoveling. 
Then an empty or lightly loaded sled is drawn over the road to 
break a track. The snow on the skidways is shoveled off and 
the empty sleds drawn by two or four horses are ranged along¬ 
side for loading. Logs are sometimes frozen so solidly that they 
cannot be loosened by hand and a small charge of dynamite 
must be exploded in the pile. On steep mountain roads it is 
customary to place partial loads on the sleds at the upper skid¬ 
ways and “top-out” the loads from skidways on the lower 
levels. Sleds are loaded by hand, by the crosshaul and by 
power loaders. 

Hand loading is used where the logs are not large. It is a 
common method in the spruce forests of the Northeast. Two 
skids are placed so that they span the interval between the crib- 
work of the skidway and the sled bunks and the logs are rolled 
over the skids by the loaders. As the load is built up, the skids 
are raised and placed on top of each succeeding tier of logs. 
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Large logs are loaded with a team and cross-haul unless the 
skidways are higher than the sled bunks. 

Horse loaders or “jammers” are frequently used in the Lake 
States. These consist of a derrick and swinging boom mounted 
on a heavy sled, equipped with hoisting blocks and tackle. The 
jammer is drawn from one skidway to another by a team, and is 
placed directly behind the sleds to be loaded with the boom so 
placed that logs may be gripped on the skidway with tackle, 
elevated and transferred to the sleds. Power for hoisting is 
furnished by the team which transports the jammer. 

Power loaders are occasionally used in the Lake States. 
They are mounted on sleds and have a stiff boom and a hoisting 
engine driven either by steam or gasoline. They are transported 
from one skidway to another by animals and are used in a manner 
similar to the horse jammer. 

Logs are bound on the sleds by chains. For high loads, 
operators use a set of ten chains: Four £-inch short bunk or 
comer bind chains which are used to bind the two outer logs 
of the bottom tier to the rear bunk and the rocker. Four 
J-inch “deck chains” each consisting of two parts. The first 
part is 24 feet long and one end is fastened to a ring on one side 
of the rocker or bunk. The other section is about 2 feet in 
length and is attached to the rocker or bunk on the end opj>osite 
the long chain. It has a ring on the end and a secondary chain 
with a grab hook attached also fastened to it. One pair of deck 
chains is used to bind the load after the second tier of logs has 
been put on, and the other pair after the fourth tier has been 
loaded. Two £-inch wrapper chains each about 40 feet long are 
passed around the completed load, but are not attached to the 
sled. The chains have a ring or bunk hook on one end and a grab 
hook on the other. 

Where large loads are hauled, a “potter” is sometimes used 
to help bind the logs together. This is a round stick 3 or 4 
inches in diameter and 2\ or 3 feet long, around the center of 
which is fitted an iron clasp to which is fastened a short piece 
of chain with a hook on the free end. Where two pairs of deck 
chains are used, eight potters may be employed, four on each side 
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of the load. After the deck chains are placed on the first two 
tiers, the hooks on the potters are caught in links on each deck 
chain. The potters on the far side are held in a vertical posi¬ 
tion by a log rolled against them, while those nearest the skid¬ 
way may be turned down until the sled is loaded, in order not 
to offer interference. 

On well-maintained roads having favorable descending grades, 
four horses can haul from 5000 to 8000 feet per load, while two 
horses can haul from 2500 to 4000 feet. On unfavorable grades 
the capacity of four horses may be from 2000 to 3000 feet, log 
scale, and for two horses from 1250 to 1500 feet. 

The number of daily trips made by teams for given distances 
is influenced by the weight and condition of the animals, the 
character of the road and the time required to load and unload 
the sleds. Horses tire on long hauls with heavy loads, conse¬ 
quently more timber can be hauled with lighter loads because 
of the greater speed possible. Horses cannot travel more than 
24 miles daily for long periods, and this should be cut down to 
20 miles when possible. The number of round-trips for a given 
length of haul is approximately as follows: 

6-mile haul 
5-mile haul 
4-mile haul 
3-mile haul 
2-mile haul 
i-mile haul 

Steam Log Haulers. — As early as 1885 the attention of loggers 
was directed to the problem of introducing some form of mechani¬ 
cal traction to replace horses on long sled hauls, but it was some 
years before a satisfactory machine was placed on the market. 

In 1889, Geo. T. Glover placed four log haulers on operations 
in Michigan. These were probably the first machines used for 
this purpose and, although they were not a success, they were 
the forerunners of the more recent ones that have proved to be 
of great value. 

The first successful log hauler was patented by 0 . A. Lombard 
of Waterville, Maine, who adopted the general principles of the 


2 round-trips 

2 round-trips 
2-3 round-trips 

3 round-trips 
4-5 round-trips 
6-7 round-trips 
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driving gear on geared locomotives, substituting for driving 
wheels a special form of heavy traction device. 

The essential features of the hauler are a locomotive-type 
boiler mounted on a heavy reinforced channel-iron frame, which 
also supports the cab and coal tender at the rear. The machine 
is supported in front on a narrow tread sled, which is so con¬ 
structed that it may be run either forward or backward. A pilot, 
who sits on the front of the machine, steers the hauler by means 
of this sled. 



Fig. 42. — A Lombard Steam Log Hauler. 


The weight of the machine rests chiefly on two special traction 
devices placed under the rear end of the boiler. Each consists 
of a heavy steel runner, hung on a 45-inch shaft and equipped on 
each end with a heavy box in which runs an iron shaft carrying 
a heavy steel sprocket wheel. Each set of sprocket wheels 
meshes into and carries an endless tread chain 12 inches wide 
and 14 feet long, which is armed with calks and furnishes the 
tractive surface. The weight of the engine is distributed over 
the surface of the tread chain by two tool steel roller chains, which 
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run in a tool steel channel attached to the underside of the steel 
runner inside of the tread chain. A bearing surface of approxi¬ 
mately 45 square feet is given to each tread chain which is 
sufficient for tractive purposes and does not tear up the road. 

The boiler which is equipped with locomotive boiler attach¬ 
ments is 15 feet long, 36 inches in diameter and is built for a 
working pressure of 200 pounds. The water tank is placed 
under the boiler directly in front of the fire box and has a capa¬ 
city of ten barrels, which will run the hauler for 5 miles. 

The engine has four vertical 6§-inch by 8-inch cylinders which 
transmit power by a series of gears to the rear sprocket wheel 
on each runner. Two cylinders are placed on each side of the 
forward part of the boiler. The log hauler weighs from 17 to 22 
tons when loaded with fuel and water. The average cost is 
$5000 each. 

Steam log haulers are used extensively in the Lake States, 
in the Northeast and in Canada. 

Some advantages possessed by the machine are that the 
annual depreciation and repairs are less than the depreciation 
on an equivalent number of animals; the necessity of bringing 
in large quantities of feed is obviated; and the machine can be 
operated day and night by employing two crews. Hauls exceed¬ 
ing 4 miles can generally be made cheaper with a log hauler 
than with animals. 

The fuel most commonly used is wood because of its accessi¬ 
bility. Under average conditions a cord of 2-foot fairly dry wood 
will run a hauler approximately 8 miles, while a ton of soft coal 
will run it about 24 miles. Watering places must be provided 
along the road at intervals of from 3 to 5 miles. 

The operation of a hauler requires a crew of from three to 
five men; namely, one engineer, one fireman, one pilot and one 
or two trainmen when from ten to twelve sleds are hauled. 

The average speed with loaded sleds is 4§ miles per horn*, 
and with a train of empty sleds the speed is about 6 miles per 
hour. 

The cost of road construction for log haulers is greater than 
for animals because stronger bridges must be built, steep down- 
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grades side-banked and timbered, and all curves strongly side- 
skidded to prevent the sleighs leaving the road. Sharp curves 
should be avoided because it is difficult to keep a train of sleds 
in the road. 

On long, level hauls it is customary to rut and ice the roads 
to increase the hauling capacity. This may be done daily on 
tiie last return trip from the landing, the rutter and sprinkler 
being attached to the rear of the train. As a rule, however, the 
road is maintained by a separate crew. 



Fig. 43. — Type of Sled used with a Steam Log Hauler. 


Sleds are made stronger than for animal haul because they not 
only bear a heavier load but are subject to severe strain in stop¬ 
ping and starting. The gauge is usually about 8 feet in order 
that the hauler may travel inside of the ruts. 

Where the road has steep ascending or descending grades three 
or four sleds compose a “turn” because in the first instance the 
machine cannot pull loads of much greater weight and in the 
second, sleds have a tendency to “ jacknife” and run out of 
the rut. 

In mountain regions, steam log haulers are used on the main 
road only because the cost of constructing suitable secondary 
roads is too great Sleds are hauled by horses to a central point 
on the main road and there made into turns for the log hauler. 
In a flat region the hauler may operate direct from the skidway 
to the landing, because of cheap road construction. 

Rollways at landings should be arranged so that sleds can be 
run along the side of them and all be unloaded without respot- 
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ting. The hauler then need not remain doring unloading but 
can at once start on the return trip to the skidways with the 
empties from the preceding turn. This method of operation 
necessitates the use of three sets of sleds; namely, one at the 
skidways. one on the road and one at the landing. The in¬ 
creased cost of equipment is more than offset by the greater 
capacity of the hauler and the decreased labor cost at the 
landing. 

Haulers in the Adirondack^ have carried fifteen cords of 
spruce pulp wood over roads having io and n per cent grades. 
Distance records of 84 miles in twenty-four hours have been 
reported. The heaviest loads have been hauled in the Lake 
States on ice roads. A single log hauler in Wisconsin has hauled 
fourteen sled loads of hardwood in one train, each sled bearing 
from 6000 to 7000 feet, making three or four trips daily on a 
round-trip of 12 miles. In Minnesota, trains of nine sleds, each 
bearing 12,000 feet of white and Norway pine, have been trans¬ 
ported by one hauler. 

The average cost of operating a hauler of this character in 
Ontario was $15 per day for coal and oil, and $15 for wages and 
board of the train crew. The hauler made three turns daily on 
a road between 7 and 8 miles long hauling from nine to twelve 
sleds per trip, an average of thirty loads. Each sled carried 
eighty logs, or a total daily haul of 2400 logs. The company 
estimated that the hauler did the work of twenty teams at a 
reduction of $25 daily for wages, and from $10 to $15 saving in 
the amount that would have been expended for horse feed. A 
further saving was effected during the summer months since idle 
horses cost from $25 to $40 each to feed while there is no expense 
for the hauler. 1 

A record 2 of one machine for a season’s haul in Stetson Town, 
Franklin County, Maine, from January n to March 6, 1907, 
running day and night shifts, is shown in the following: 

1 See Logging by Steam in Ontario Forests. Canada Lumberman, Toronto, 
Ontario, Canada, September, 1911, p. 77. 

* From the Mechanical Traction of Sleds, by Asa S. Williams. Forestry Quar¬ 
terly, Vol. VI, 1908, p. 361. 
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Length of haul. 

Total miles traveled. 

Actual speed. 

Sleds hauled. 

Largest number of sleds in 1 turn... 

Total sleds used daily. 

Fuel used. 

Elapsed time. 

Running time. 

Lost time. 

Total log scale. 

Scale per sled. 

Scale per turn. 

Largest train. 


7-5 miles 
2850 

4 to 6 miles per hour 
SSi 

5 
21 

350 cords of 2-foot hardwood 
65 days 

53 days, 19 hours, 45 minutes 

6 days, 4 hours, 15 minutes 
3,403,332 log scale 
6225 feet, log scale 
18,052 feet, log scale 
37,710 feet, log scale 


The saving by the use of the hauler was marked, since sixty- 
two horses would have been required to handle the same amount 
of timber. 
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The swampers cut the limbs from the logs and cleared out skid¬ 
ding trails for the bunch teams, which dragged the logs to central 
points available to the bummer teams; the loader assisted the 
bummer teamsters in loading, and a man was stationed at a 
skidway along the railroad to help the teamsters unload and 
“ tail in ” the logs to the forward part of the skidway. 

In some sections of Arkansas a teamster, two horses and a 
bummer are assigned to each felling crew and handle the daily 
output of two men, skidding for a maximum distance of 600 feet 
from the track. Logs containing less than 150 feet are snaked 
and if the bottom is dry all logs above this size are handled with 
bummers. One swamper serves three or four skidding teams. 

Log Carts . — In all types of carts the logs are swung beneath 
the wheels with the rear ends dragging on the ground. The 
height of wheels ranges from 5 to 10 feet with a corresponding 
variation in gauge. 



FlC. 45. — The Perry Log Cart m position lo loail This (.art h;is wheels 
either 4) or 5J feet high- 

Kct used in the Coastal Plain region has an arched axle and 
^■4 | feel high. The hounds of the cart are fastened 

'At oi the tongue by a heavy bo 11, A bunk rests on 
■ ■ -inics two upright guides between which the 
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tongue fits. The latter is held in place by a spring latch. When 
the cart is to be loaded it is driven up to one end of a log, then 
backed until the axle is directly over that part of the log to which 
the chains or grapples are to be attached. The latch on the 
guides is then released, the team is backed for a step or two and 
the hounds are forced into a position nearly vertical, which turns 
the bunk through a quarter circle and brings it near enough to the 
ground to permit the grapples or chains to be attached. The 
elevation of the log is accomplished by driving the team forward, 
which brings the hounds and tongue to a horizontal position. 



Fig. 46. — The Perry Log Cart loaded. 


Wheels of this character may be used in a region where it 
would not be possible to snake, or to use bummers without 
swamping out trails. They may be driven readily over light 
standing brush or in down timber with a minimum of swamp¬ 
ing. It is not customary to cut trails for them. The capacity 
of the wheels is one large, or from three to four small logs. Two 
horses or mules are employed for each cart. 

Carts with larger wheels than those mentioned are in ex¬ 
tensive use in the South, Southwest, Lake States, sugar pine 
region of California and, to a limited extent, both in the Inland 
Empire and in the Pacific Coast region. The wheels are from 7 
to 12 feet in diameter and have tires from 5 to 10 inches wide. 
When one or two logs are handled they are suspended with 
grapples, and when several constitute a load chains are used. 
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carrying capacity of from 5000 to 15,000 pounds. Spikes are 
used on the back bolster to prevent the logs from sliding for¬ 
ward when hauling in a hilly region. Steel axles are not as 
popular as skeins, because of the difficulty of repairing them in 
the camp blacksmith shop. 

Log wagon wheels are sometimes boxed with boards to keep 
mud from accumulating on the spokes. The box is constructed 
of rough boards nailed to the rims and closely fitted around the 
hub. 

From two to five mules or horses, and from six to ten oxen 
are generally used for draft purposes, although heavy wagons are 
sometimes drawn by traction engines. 

Four-wheeled wagons range in weight from 1300 to 2000 pounds 
and with cast skeins can be bought for from $115 to $175 each, 
including whiffletrees, evener and neck yoke, or tongue chains 
and stay chains. The bare wagon is offered by some firms for 
from $100 to $110 each. 

In some parts of the Inland Empire very heavy log wagons 
are employed for hauling from storage yards or skidways to the 
logging railroad. 

Wagons used on an operation in Montana had standard height 
wheels with 6-inch tires, bunks 6 feet long and 10 feet apart, 
with outer ends fitted with sway bars for the attachment of 
binding chains. The rear trucks were equipped with heavy hand 
bakes operated by a man who traveled on foot behind the load. 
Pram 2500 to 4000 feet, log scale, were loaded on the wagons by 
gravity from elevated skidways at the terminal of a log slide. 

The road was one mile long and mostly downgrade, with some 
pitches of 6 and 8 per cent. Four horses were used for draft 
and each team averaged five round-trips per day between the 
railroad and the log chute and handled from 15,000 to 18,000 
feet, log scale. 

In the sugar pine region of California very heavy 4-wheeled 
trucks of twelve tons’ capacity are used for log transportation 
when a traction engine is employed for draft power. These 
wagons have 54-inch solid or skeleton wheels, 20-inch tires, 
a short coupling tongue, and are equipped with hand brakes and 
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binding chains. From 5000 to 7500, feet log scale, may be loaded 
on one wagon. 

Six-wheeled Wagons . — Wagons with six wheels have been 
placed on the market in the South in recent years. The rear 
trucks, which carry from 60 to 70 per cent of the load, consist of 
a rigid frame bearing two axles and four wheels arranged in the 
same manner as in the 8-wheeled type. The rear truck is con¬ 
nected to the forward one by the usual form of wagon reach. 
They are designed to carry heavier loads than 4-wheeled wagons, 
and to eliminate the heavy draft and difficulty in backing and 
turning in a short compass which are common to the 8-wheeled 
wagons. 

They are quoted complete, f.o.b. cars at the factory at from 
$118 to $125 each. 

Eight-wheeled Wagons. —Eight-wheeled wagons are in extensive 
use in the southern pine forests and in the hardwood forests of 
the Mississippi bottoms. 

They are a heavy draft vehicle, more difficult to turn and to 
back than a 4-wheeled wagon but are capable of carrying a 
much heavier load because of the wide tires and the distribu¬ 
tion of the load over eight wheels. They can be used on a dirt 
road sooner after a rain than can 4-wheeled wagons, and often 
a road will improve under 8-wheel traffic where it would deteri¬ 
orate under that of four wheels. The bunks are also lower than 
on 4-wheelers and the wagon can be loaded more readily. 

On short hauls four or five mules are frequently , used with 
8-wheeled wagons, but on long hauls they are not desirable for 
this type of wagon because of its heavy draft, oxen being the 
best, especially for heavy loads and on unfavorable bottom. 
From three to five yoke constitute a team. 

Eight-wheeled wagons are successfully used with traction 
engine draft, three or four wagons each holding from 1000 to 
1500 feet, log scale, constituting a train. 

The distinctive features of an 8-wheeled wagon are the for¬ 
ward and rear trucks which on some types are rigid, consequently 
sharp turns cannot be made without dragging some or all of the 
wheels. Others have the front trucks so arranged that the two 
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sets of wheels can turn independently, thus reducing the resist¬ 
ance. All wheels are of the same diameter, varying in different 
vehicles from 32 to 36 inches in height. 

The log bunks, with adjustable blocks, are supported midway 
between the wheels of each truck and project slightly above the 
wheels. A short reach is attached to the forward and rear 
trucks by flexible joints. 

Eight-wheelers have an estimated capacity, on good roads, 
of from 9000 to 20,000 pounds weight. They weigh from 1200 
to 1800 pounds. 



Fic. 49. — An Eight-wheeled Log Wagon with a Load of Yellow Pine Logs. 

Louisiana. 

The price of one type of 8-wheeled wagon ranges from $125 
to $140, the variation covering differences in size of axles and 
tires. 

W'agon Equipment. — The equipment used with log wagons 
on southern pine operations is as follows: 
t az. 

1 cant hook. 

1 five-sixteenth-inch chain, 20 feet long, the ends of which are bolted to the 
bunks of the forward and rear trucks. 

1 ooe-half-inch chain, 12 feet long, with a grab hook on one end and a loading 
hook on the other. This chain and the <pne above form the cross-haul used 
in loading. 

2 hardwood skids about 9 feet long and 4 inches in diameter. 

1 hickory binding pole. 
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Roads. — On short hauls the only preparation made for roads 
is to cut out a right-of-way through the brush. If the bottom 
becomes heavy for travel a new route is selected. Where a 
large quantity of logs must pass over a single route, a good dirt 
road is built on high ground, streams bridged, wet places cor¬ 
duroyed and sufficient repair work done to maintain it in good 
condition. 

The best season for hauling is during the summer months, 
when the ground is dry and hard, for logging trucks can then 
handle maximum loads with the least amount of trouble. In 
swampy sections and on bottom-land logging often has to be sus¬ 
pended during the rainy period. 

Hauling. — A common practice among companies who own 
their equipment and do their own logging is to work several 
wagons to a crew. The logs, after being swamped, are skidded 
with a bunch team to some place convenient to the wagons. 
The wagon teamsters then are concerned only with loading and 
hauling the logs. On small operations and where small con¬ 
tractors may be operating, each wagon teamster does his own 
swamping, bunching and loading. The former method is con¬ 
sidered the more efficient. 

On a haul of one-fourth mile, one bunch team can skid logs 
for two or three wagons, and for greater distances it can serve 
more teams because of the fewer number of trips made. Each 
wagon usually carries a pair of skidding tongs and, if the bunch 
team gets behind, the wagon teamster unhooks his leaders or the 
pole team and brings in a few logs. The number of swampers 
required depends on the character of the timber and the under¬ 
brush. 

Wagons are loaded by the teamsters, who use a cross-haul 
rig- 

On short hauls large logs are not bound to the wagon, but on 
long hauls or where the load consists of small logs it is customary 
to pass a binding chain around the load and under the reach. 
This chain is tightened by a hickory binding pole. The loading 
chains are wrapped loosely around the logs, the loading skids 
are placed on the reach, and the wagon is ready to start for the 
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skidway. Logs are unloaded by removing the binding chains, 
placing skids in position and rolling the logs off the wagon by 
means of cant hooks. 

Hauling should be in charge of a team boss, who selects and 
directs the preparation of skidways and logging roads, determines 
the best method and equipment for hauling timber from par¬ 
ticular sections, allots given crews to specified work, and sees 
that all men and animals are employed to best advantage. 
Skidways should be selected and prepared some days in advance 
of actual use so that the hauling teams will not be delayed by lack 
of storage space. 



Fig. 50. — Loading a Log Wagon by means of the Cross-hauL 
Missouri. 


On good bottom and level ground two horses or mules should 
handle from 400 to 600 feet per load and from 6000 to 10,000 feet 
daily; four animals should handle from 600 to 800 feet per load, 
and from 8000 to 12,000 feet daily. Five yoke of oxen will 
handle from 600 to 1000 feet of logs per trip, depending on the 
kind of bottom and the size of the timber. 

The average number of trips daily for two horses or mules 
is approximately as follows: 
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l mile and less 
i to | mile.... 
J to } mile.... 
} to ij miles.. 
i} to 1} miles.. 


12 to 15 trips 
12 trips 
9 trips 
7 trips 
6 trips 


The contract prices 1 for skidding and hauling yellow pine are 
approximately as follows: 


Distance. 

Cost per 1000 feet. 1 

50-400 feet 
i mile 
} mile 
} mile 

1 mile 

Over 1 mile 

I0.50-I0.75 

I.OO- I .50 

I.25- 2.00 

1.50- 2.50 

2.50- 2.75 

3.50- 5.00 


1 Baaed on a single team and driver earning $4 per day. 


TRACTION ENGINES FOR WAGON HAUL 

Traction engines are used for transporting logs from the woods 
to the mill where the amount of timber to be hauled is not great 
enough to warrant the construction of a railroad, where the 
grades are unfavorable for the use of animals and where timber 
of large size and great weight must be handled. They are used 
to a limited extent in the southern states but are more common 
in the Northwest and in California. 

A traction engine to give the best results requires a good stone 
road but it works well on solid earth bottom. The ordinary 
4-wheeled type is not successful in very swampy places, on very 
rough roads or on dirt bottom during rainy periods because the 
traction wheels soon render the road impassable. 

Four-wheeled . — This traction engine has a locomotive-type 
boiler carrying about 165 pounds’ steam pressure, and is equipped 
to bum either coal, wood or oil. The boiler and other parts of 
the engine are mainly supported on two traction wheels running 
on axles attached on opposite sides of the fire box. The diameter 

1 For logs averaging 10 per thousand feet. For logs running from 15 to 20 
per thousand add from 15 to 20 cents per thousand to above prices. For oak add 
50 cents per thousand. 
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of these wheels is ordinarily between 5 and 6 feet. The width of 
tire is governed by the character of bottom over which the engine 
is to travel. On ordinary roads from 20-inch to 24-inch tires are 
satisfactory even for the largest machines. 

The forward part of the engine is supported on a pair of 
wheels 3 \ or 4 feet in diameter with from 6-inch to 10-inch tires. 
These wheels carry only a small proportion of the total weight, 
their chief function being to aid in steering. This is done by 
means of a hand wheel placed at the rear of the engine in close 
reach of the engineer. 

The engine which develops from 20 to 30 horse-power is usually 
of the single cylinder type with a heavy flywheel. 

The daily fuel requirements range between and 2$ cords 
of hardwood, or between 1 and tons of coal. About 2500 
gallons of water are needed for the above amount of fuel. 

On a Washington operation a 30-horse-power traction engine 
has made a daily round trip of 30 miles, hauling 20,000 board 
feet of green lumber up 15 per cent grades, and down 30 per cent 
grades. This is probably the maximum capacity of an engine of 
this type. 

Bolt Three-wheeled. — This type has been developed largely for 
use in logging on the Pacific Coast and has a return-tube water- 
leg horizontal boiler supported on an I-beam frame. Almost 
the entire weight of the machine rests on the rear traction wheels, 
each 7! feet in diameter with a 24-inch tire. The fore part of the 
engine is supported by a single 4-foot wheel used for steering. 
Provision is made for the operation of the steering gear both 
by hand and by power. A single cylinder 11-inch by 12-inch 
balanced valve engine is placed on top of the boiler, and at 165 
pounds’ steam pressure develops 60 horse-power. Power is 
transmitted to the traction wheels by chains, and either wheel 
may be driven independently of the other. This is especially 
advantageous in making sharp turns. A radius of 25 feet is 
practicable in operating a train of five cars. 

Water tanks with a capacity of from 400 to 700 gallons are 
carried on the frame directly in front of the boiler. The average 
water requirement per day of ten hours is from 2500 to 3000 
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CHAPTER XIV 
POWER SKIDDING 

The first patent on power skidding machinery in the United 
States was granted on November 13, 1883, to Horace Butters of 
Ludington, Michigan, and covered an overhead cableway de¬ 
signed to get logs out of “pot holes” and swampy places in the 
white pine forests. Perceiving the feasibility of using a machine 
of this type in the cypress forests of North Carolina, the inventor 
built some machines which were mounted on scows and floated 
in the bayous and sloughs. They did not completely solve the 
logged problems since they were limited in range from 700 to 
800 feet and consequently could not reach a large part of the 
timber. 

In 1889, William Baptist put a ground system in operation 
in a Louisiana swamp. It consisted of two large drums and an 
engine and boiler mounted on a scow, from which an endless 
cable passed out into the forest for a distance of one-half mile. 
This later developed into the modem “slack-rope” system now 
used on pullboats. 

A third method called the “snaking system” was a later 
development in the pine forests of the South. 

THE CABLEWAY SYSTEM 

This comprises a main wire cable, from 1 inch to 1J inches in 
diameter, suspended between two supports known, respectively, 
as the “head spar” tree and the “tail” tree. These are usually 
located from 600 to 750 feet apart, although the span is some¬ 
times as great as 1500 feet. The greatest efficiency cannot be 
obtained at the latter distance, because lighter loads must be 
handled. 

Head spar trees are located along the logging railroad at 
intervals of approximately 1000 feet. They are selected by the 
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foreman before felling operations begin, must be straight and 
sound, and should have a minimum diameter of iS inches at 
6 q feet above ground. In order to make the spar more stable 
the trees are topped before the rigging is placed. 

In recent years a cableway skidd er with a heavy steel spar 
mounted on a skidder car has been placed on the market. This 
spar replaces the head spar tree required by the earlier type and 
h so constructed that it can be lowered to facilitate moving the 


In. v - ,\ Steel Sjyjj Cobkwty Skkldcr showing Loiuimg Doom In I riitu. 


bkiddrr from one set-up to another. The adjustment of the 
ht*Kk> and the guying of the steel spar require only from one to 
Uii hours, while a day is needed to Lake down the tackle, move 
the bidder and adjust the blocks to a new head spar. The 
mat weight of the machine prevents its use on light or poorly 
■ mitructed track. 

Tail tires, which arc also chosen before felling begins, are 
•--tud from 150 to 250 feet apart and should be at least r8 inches 

m diameter at 30 feet above ground* 
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One end of the main cable is passed around the tail tree at a 

height of 25 or 30 feet and is then carried to a stump or tree in 

the rear to which it is made fast. The tail 

tree is braced with this cable and also with 

an additional guy rope. The other end of 

the main cable terminates in an eye near 

the head spar tree and is connected, by 

means of a clevis, to an extension cable 

which passes through a block attached to 

the head spar tree. The extension cable is 

fastened to a stump in the rear by a “block 

and fall” attachment, by which, with the 

_. . .. aid of a drum on the engine, the main cable 

Fig. 53. — A Tail Tree . . 0 7 

showing the Method of ls tightened. 

attaching the Blocks The head spar tree is also braced by cables 

to the Tree; also the as shown in Fig ^ 

G^ nSement ° f ^ The trolley which travels back and forth 
on the main cable is operated by an out- 
haul cable and a skidding line. The outhaul cable is f- or 
f-inch in diameter and passes from a drum on the engine, 
through a block in the head spar tree, through the trolley 
and also through a block on the tail tree, after which it is 
brought back and attached to the rear of the trolley. It serves 


' Head Sp«r Tr*© 



Fig. 54. — A Cableway Skidder showing the Arrangement of the Lines 
for Skidding and Loading. 

to draw the trolley out along the main cable. The or 
f-inch skidding line passes from a drum on the engine, through 
a block on the head spar tree, then through a block on the 
trolley. It serves as a point of attachment for tongs or other 
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skidding devices. The logs are dragged up to the main cable 
by this line, which also suspends them and serves to return the 
trolley to the head spar tree. 

When the trolley is run out from the head spar tree, the 
skidding line sags between the two points of support and its 
weight pulls the tongs against the trolley. The line is either 



Flo. 55. — Cutting the Top from a Head Spar on which is placed the Main Cable 
Rigging for a Cableway Skidder. Cypress Forest, Louisiana. 


pulled down and dragged by hand to the logs to be skidded, an 
"[K-ration requiring the services of 5 or 6 men and involving a 
i<>-v> of time for the entire crew, or a patent slack puller is used 
which draws the slack out of the skidding line. A third g-inch 
table is required for operating the slack pulling device. 

Power for operating the cableway' system is provided by an 
upright boiler and a pair of engines mounted on a steel frame, 
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which is supported on two sets of trucks, each of which is pivoted. 
The machine is moved from one set-up to another by means of 
a locomotive. On arrival at the location where it is to be used, 
the frame is elevated above the rails by hydraulic jacks, the 
trucks turned in a quarter circle, and a short span of track placed 
under each truck. The machine is then lowered and shunted 
off to one side of the railroad by the side of the head spar tree, 
where it is blocked up and remains until the next move is made. 
This leaves the main railroad track clear for the operation of 
logging trains. 

The steel spar machine operates from the main track and may 
be either moved about under its own power or hauled on a car 
by a locomotive. In the first case the skidder is mounted on a 
steel frame supported on heavy trucks to which power is trans¬ 
mitted by a drive chain. In the second case the skidder is 
mounted on a steel frame which is carried on a set of specially 
designed flat cars. During operation the machine is elevated 
above the cars by means of hydraulic jacks, and supported at 
the corners by blocks. These cars are then pushed to the rear 
of the machine so that empty log cars can be brought under 
the forward part of the skidder for loading. 

The three main drums on the skidder are arranged in a row in 
front of the boiler. The forward drum handles the slack pulling 
cable, the middle one the outhaul cable and the rear one the 
skidding line. 

In operation the outhaul and skidding drums are interlocked, 
and when the outhaul cable is wound on its drum, the trolley is 
drawn out towards the tail tree, carrying with it the skidding 
line and the slack pulling line. When the trolley reaches the 
point at which logs are to be secured the drums are stopped and 
the interlocking device freed. When the slack pulling line is 
wound on its drum it operates the slack puller which runs out 
the slack for the skidding line. The latter is then carried to a log, 
or logs, which are attached to it by tongs or chokers. Logs can 
be drawn in a distance of from 60 to 75 feet on either side of the 
main cable by the attachment of short extensions to the main 
skidding line. When the logs have been pulled in near the main 
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cable the short lines are detached and the logs coupled directly 
by tongs or chokers to the skidding line, which is then wound in, 
and the log elevated wholly or partially from the ground. This 
is accomplished by holding the outhaul in a fixed position by a 
friction brake, until the log is in the position desired. The 
skidding and outhaul drums are then interlocked and as the 
skidding line is hauled in, the outhaul rope runs out, and the log 
is held suspended. On arrival at the railroad the logs are dropped 
in reach of a loading cable, and the trolley again returned to the 
woods for another load. 

Logging rotates around the head spar tree and from 18 to 22 
tail trees are usually employed for each set-up, an area of from 
25 to 40 acres being logged from one spot. 

When the steel spar skidder is used it is not feasible to log in 
a complete circle because of the difficulty of operating lines on 
the rear side of the machine. As a rule, an arc of from 275 to 
300 degrees is covered. 

In order to prevent the fouling of the cables in very brushy 
regions it is necessary to cut runs 5 or 6 feet wide, extending from 
the head spar to each tail tree. Such work is usually done a 
short time in advance of skidding. One man can cut the runs 
when the brush is of medium size. 



Fib. 56. — Method of Shifting the Main Cable from One Run to Another. 


Two main cables are employed. While one is being used, the 
rigging crew, composed of three men, is at work preparing the 
new tail tree and placing the extra main cable in position on 
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the next run. When the timber available to one run is skidded th. 
main cable is dropped to the ground and disconnect_fr ** 
the main cable extension; the trolley is placed on the new jbk 
which is then connected up to the cable extension, and the whole 
drawn taut for operation. It requires from rr ■ W "° e 

make this change. The rigging crew then proceeds to ^ 7 ° 
the extra mam cable to the next run. A block is nl ^ 7 

new tail tree and a f-mch cable is dragged from thetngit om 
over the new run, either by hand or by a horse 
passed through the block on the new tail tree and final! *u l 
a block on the tail tree just abandoned. 
cable is attached to the main cable and by winding the f ^ 
a drum of the engine, the main cable is dragged around'”o"the 

new ru„, having reversed ends. It is then made ready for use bv 
attaching it to the tail tree. y ° r Use by 

Many cableway skidders are provided with extra drums placed 
on the forward part of the skidder car, which are used for bX 

boom > ^ S Th '"a SP ° Uing '"' Pty Cars U ” der Ute loading 

boom. These drums are operated by an independent engine 

The loading cable is f- or 1 -inch in diameter, and passes fm JZ. 

drum up through a block on the head spar tree, then thrTgh a 

block, directly over the log car, that is suspended from a able 

fastened to the head spar and to a stump on the opposite side 

swig ' r “ k - The ' 0adi,,g *• ^ndemt 

The cableway system is especially adapted for logging in 
swampy regions where the bottom is too soft for animalsffn ve^ 
rushy sections; on steep and rocky slopes; in taking timbe^ 
acros 5 canyons and gorges, or in bringing it up out of canyo^To 
plateaus above or lowering it into valleys; in handling denL 
stands of small timber or heavy stands of large timber, especially 
where he physical conditions render ground systems diffic^t aid 
expensive. It is operated to best advantage when thlT 
raphy is such that logging railroads can be laid out at rSZ 
intervals, but it ,s also employed in very rough regions whmftl 
railmad must be placed in the valley or at the had of the slot 
This is the only system of power logging that is not v^ry 


Digitized by 


Google 



POWER SKIDDING 


203 


destructive to seedling growth, although it damages standing 
timber. 

It is most extensively employed in the swamp forests of the 
southern part of the United States. It is also used in the rough 
parts of the Appalachians; a few machines have been used in 
the spruce forests of the Northeast, the yellow pine region of 
the South, and they are coming into use in the fir forests of the 
Northwest. 

The average daily capacity of a cableway skidder in cypress 
is from*35,000 to 45,000 feet log scale. 

The crew for operating a skidder with a slack pulling device 
consists of 13 or 14 men, as follows: 


1 skidder leverman 
1 fireman 
1 tong hooker 
1 or 2 helpers 
1 signal man 
i top loader 


1 head rigger 

2 rigging helpers 
1 tong unhooker 
1 run cutter 

1 loading leverman 
1 ground loader 


If the machine is not supplied with a slack puller it is neces¬ 
sary to provide two or three extra men to assist in pulling slack 
and carrying the cable to the logs. 

The cost of the fuel and labor for skidding and loading is from 
85 cents to $1 per thousand feet. 

A steel spar cableway skidder operating in a shortleaf pine 
forest in Texas, where the stand averaged from 3000 to 5000 feet 
per acre, logged 40,000 feet daily as a maximum. The average 
was not more than from 25,000 to 30,000 feet. Owing to the 
low stand per acre, the cost ranged from 90 cents to $1.25 per 
thousand feet. 

The crew on this machine was as follows: 


1 foreman 
1 loader leverman 
1 ground loader 
1 tong unhooker 
1 rigging slinger 

1 helper 

2 woodcutters and 


1 leverman 
1 top loader 
1 fireman 

1 tong hooker 

2 helpers 

1 run cutter 
1 night watchman 


One horse was used by the rigging crew for hauling out cable 
and one team was employed by the wood haulers. 
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The timber on this operation was cut from 24 to 32 feet long 
and was felled without regard to the skidding direction. The 
head spar and tail trees averaged about 700 feet apart with a 
maximum of 1,000 feet; the number of runs per set-up ranged 
between 15 and 20, and the area logged from one set-up covered 
approximately 30 acres. From three to five logs were brought in 
at one time and were loaded on skeleton cars by a long swing¬ 
ing, end-control loading boom as shown in Fig. 52. 

During the last few years the cableway skidder has been in¬ 
troduced with marked success on the Pacific Coast for handling 
small and medium-sized timber. 1 The machines are similar in 
type and operation to those used in the cypress region, although 
they are heavier and have a high speed for the return of the 
cables. They operate from a headspar tree and log an area of 
about forty acres at one set-up with a maximum working radius 
of from 000 to tooo feet. The crew is as follows : 


1 skidding leverman 
1 fireman 
1 tong hooker 
I bd|itT 
1 signal man 


1 loading leverman 
1 woodcutter 
4 Hggcrs 
3 loaders 
1 tong unhookcr 


355 are skidded directly to a logging spar where they are 
m etis by an auxiliary device similar to that described 


ImishV^M 
across ca 
plateaus a* 
stands of srm. 
where the phys. 
expensive. It is 
raphy is such that 
intervals, but it is alsv t 
railroad must be placed 
This is the only syste 


SYSTEM 

rabies are taken to the 
jiler with two, three 

t, 1910, p. 36. 


gc daily output ranges between 50.000 and 80,000 
running between 500 anti iooo feet each. The daily 

rrw is about $48. 

afarturcT states that the cost of logs on the car is 
le->s than for similar timber logged with yarding 
■- due to a reduction in the mileage of railroad 
J to die elimination of sniping, barking and 
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or four independent skidding drums mounted either on a heavy 
frame and trucks or on a frame which is supported at the corners 
un legs or “spuds/* The first type is transported under its own 
power by a chain drive, and the latter Upe during transit rests 
on a fiat car which is drawn by a locomotive. 

The machine has a heavy pulling boom at one or both ends of 
the frame, from the peak of which blocks are suspended through 
which the skidding lines pass out. The pulling booms are guyed 
on cither side to give them rigidity. 



1: - i: — A Ftoruhle Snaking Machine operating in a Texas Louglcal Pine 

Forest, 


Portable making machines are not equipped with a loading 
device hut are supplied with a cable by means of which logs 
may he piled up along the track ready for a special loading 

crew. 

When the snaking machine is not transported on its own 
tracks, it Is equipped with a loading boom anti the logs are 
leaded (in curs as they are skidded. The machine is raised off 
the flat car by means of hydraulic jacks and then the corners are 
bV*kcd up. The log cars are run under the skidder when they 
*’* to tiie woods and are pulled forward under the 
by means of a “spotting'’ cable as required for 
I he skidding cables are single lines w hich are carried 
ule or horse to the log to which they are attached by a 
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pair of tongs or a choker and then drawn in. The animal is 
ridden back to the machine and after the cable is detached 
from the log, returns the line for another log. Rims or trails 
are not cut. 

The railroads are laid out in parallel lines from 1200 to 1400 
feet apart and the timber is logged halfway back from each side 
of the track. The road is often placed on the higher ground 
because a better drained track can be secured and the timber can 
be pulled up hill as readily as down. 

A common practice is to fell the timber in three strips begin¬ 
ning on the back edge of the area and cutting a section from 200 
to 300 feet wide. This is skidded before the timber on the next 
strip is cut. The ground is thus kept free from debris and the 
timber can be drawn in easier than where there is slash to inter¬ 
fere. Trees are seldom felled with reference to the location of 
the railroad track although skidding of long logs is simplified 
if they are thrown away from the direction in which they are to 
be pulled, because the top then offers the least interference. 
The necessary swamping is generally done by the sawyers at the 
time the timber is felled. 

When sawyers are paid by the thousand feet the timber is 
usually scaled at the stump. 

A crew of seventeen men and nine animals, either horses or 
mules, is usually employed. 

1 foreman 
1 fireman 
4 tong hookers 
1 wood chopper 
1 night watchman 

The foreman of the crew has general supervision of the opera¬ 
tion and often acts as the leverman on the loading engine, when 
the skidder is equipped with one. Each leverman operates 
two drums on the skidder. The fireman performs the usual 
duties. The tong unhookers are stationed at the machine and 
detach the tongs or chokers from the logs as they are dragged in, 
attach the cable to the single-tree for hauling back to the next 
log; they also act as signalmen, transmitting orders from the 


2 levermen 
2-4 tong unhookers 
4 riders 
1 wood hauler 
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tong hookers at the stump to the levermen. The tong hookers 
attach the tongs or chokers to the logs, swamp an occasional 
limb when necessary, and control the speed of the log by signals 
to the leverman. The riders, usually negro boys, ride or lead 
the animals from the machine to the next log. The animals 
drag the cable to the desired point and then are brought back to 
the machine to repeat the process. The wood choppers and 
haulers cut and supply fuel for the boiler. The night watchman 
guards the machine at night, cleans up, and gets up steam in 
the morning ready for the crew. The top loader chootes the 
logs to be loaded and, standing on the car, directs their proper 
placement on the load. The ground loader places the loading 
tongs on the logs to be loaded, acting under the orders of the top 
loader. 

If the skidder is equipped with a loader boom and engin«- the 
following extra men are required: 

1 loader leverman, usually the crew foreman 
1 top loader 
1 ground loader 

This makes a total of nineteen men for a full crew. Under 
favorable conditions the total cost of skidding and loading is 
from 75 cents to $1 per thousand. 

Eight animals are used, four being worked from one to two 
and one-half hours and then allowed to rest while the others 
are in use. The ninth animal is used to haul the wood to rt 
which transports fuel for the engine. 

The daily capacity of each line is about 35,000 feet, witli an 
average of 125,000 feet for a 4-line machine, where logs up to 
40 feet in length are handled. 

Daily records of 4-line machines, bringing in whole trees have 
nm as high as 295,000 feet. This amount, however, cannot 
be approximated as an average even under favorable circum¬ 
stances. 
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THE SLACK-ROPE SYSTEM 

This was developed largely in the cypress swamps of the 
South, where extensive areas of forest could not be logged with 
animals, and where railroad construction was not practicable. 
It is also very extensively employed on the Pacific Coast and to 
a limited extent in some other regions. 

The system uses a heavy pulling cable, and a lighter one for 
returning the main cable from the skidder to the point from 
which the logs are to be dragged. 

The power for the slack-rope system consists of an upright 
engine and boiler, and two large drums driven by a pair of 
powerful engines. 

Pullboats. — In the cypress forests the slack-rope skidder is 
mounted on a large scow, and the machine complete, consisting 
of an upright boiler of from 60 to 80 horse-power with two engines 
operating two main drums and usually a third small drum, is 
called a pullboat. The large drums are placed tandem, one 
having a capacity of from 3000 to 4000 feet of from f-inch to 
1 f-inch main cable, and the other at least twice as much f-inch 
messenger cable. An equal amount of f-inch line is wound on 
the small drum and is used to pull out the messenger cable when 
runs are changed. Four rings are spliced at 50-foot intervals 
to the main cable near the outer end and to these the chain and 
cables holding the logs are coupled. 

Pullboats are anchored in canals, bayous or lakes and the 
roads radiate or “fantail” in a half circle for a distance of from 
3000 to 3500 feet, although some of the larger machines can be 
operated for 4500 feet (Fig. 58). Distances in excess of 3500 
feet usually are not regarded as desirable because breaks in the 
cable are more or less frequent and on very long hauls the loss 
of time in locating and repairing them is excessive. 

The canals are dug by large dredges at a cost of from $3000 
to $5000 per mile. They are from 40 to 50 feet wide, carry 
about 6 feet of water and are often several miles in length. 
Although at first intended solely for logging purposes, canals in 
recent years have been built with the idea of ultimately using 
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them for drainage purposes. The early operators had difficulty 
because they started to use the canals from the mill end, and so 
much debris and mud were drawn into the water, that frequent 
dredging was necessary to keep the channel open. The practice 
now is to dig the canal and begin logging at the far end, working 
toward the mill. Log barriers are now used, which prevent 
most of the refuse from falling into the canals. 



Fig. 58. — The Arrangement of the Roads down which Logs are pulled to the 
Pullboat. This system is known as fantailing. The figure is adapted from an 
actual operation in a Louisiana cypress swamp. 


Puilboats operated from the shores of lakes or from wide 
bayous are moored to nests of piling driven off-shore, and the 
timber usually is pulled in straight lines. 

In laying out a pullboat job it is necessary to locate and cut 
out main and secondary roads down which the logs are dragged 
to the canal or bayou. The foreman may locate the main and 
secondary roads on a map in the office before going to the field, 
and determine at just what points on the boundary roads will 
terminate, and the angle at which they should run toward the 
pullboat. The far end of the cable passes through a sheave 
block fastened to a tail tree. These should not be more than 150 
feet apart; for logs cannot readily be side-lined for more than 75 
feet. After determining on the map the approximate location of 
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the tail trees the foreman starts at some known point along the 
boundary, paces off 50 yards, selects the nearest suitable tail 
tree, and blazes it so that it will not be cut by fallers. He thus 
proceeds entirely around the tract. After the tail trees are 
spotted, the route of the roads is blazed out from the boundary 
towards the pullboat. On the completion of the work the roads 
will radiate out from the skidding center as shown in Fig. 58* 



Fig. 59. — The Sheave Block attached to the Tail Tree. Note the method 
of supporting the block. 

The great advantage of this system over the “every road a 
main road” method is that it greatly reduces the mileage of 
runs and is, therefore, much cheaper. The roads must be well 
cleared out, otherwise the logs will catch on stumps and other 
obstructions and cause numerous delays. They are usually cut 
out by contract at approximately 70 cents per 100 feet of road, 
with a further payment of 25 cents for every merchantable tree 
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felled and cut into logs. One man will cut from 60 to 500 feet 
of road daily, depending on the number of trees to be cut, number 
of stumps to be removed, and the amount of rubbish on the 
ground. Workmen regard road building as one of the more 
profitable forms of work in the cypress forest. 

After the roads have been cut and the timber felled, the logs 
are prepared for pulling by a “sniping” crew, which may work 
by the day or by contract. The duty of this crew is to “snipe” 
the forward ends of the logs, bore two opposite 2-inch holes about 
one foot from the forward end of the log, and swamp out a trail 
so that the log can be dragged to the main road. A four-man 
crew will prepare from 75 to 100 logs daily and the contract price 
paid is about 8 cents per tree or log. 

A pullboat having moved to a skidding site, the main and 
messenger cables are run out. A sheave block is adjusted at the 
far end of the road and two f-inch cables are carried from the 
pullboat to the sheave block; one end of the cable is passed 
through it and the two sections are then joined together. At the 
pullboat one end of the f-inch cable is attached to the messenger 
cable and the other end is reeled in on the small drum. This 
drags the messenger cable out over the road, through the sheave 
block and back to the skidder. The small cable is then detached 
and the end of the main cable fastened to the messenger. The 
pullboat is now ready for operation. When one road has been 
pulled, it is customary to change only the main cable, leaving 
the messenger in the first run logged until the distance between 
the sheave blocks becomes several hundred feet. It then does 
not get in the way of logs coming down the main road, is less 
subject to damage, and less time is required in changing runs. 
In changing from one run to another, the sheave block is left at 
the head of the first road and another is placed at the head of 
the next road to be pulled. The f-inch cable is carried from the 
pullboat out over the new road, through the sheave block and 
then across to the first run where the main cable is detached from 
the messenger cable, and the latter connected to the f-inch line. 
The main cable is drawn to the machine and, by reeling in the 
small cable, the messenger cable is pulled over into the new run 
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and along it to the pullboat. The messenger and main cables 
are again coupled together and the equipment is ready to log the 
new run. A piece of telephone wire strung along the outer edge 
of the run is used as a whistle cord and signals are given to 
the engineer by pulling on the wire. The sheave blocks are 
usually placed by a special crew before the change is made and 
the f-inch cable is run out by this crew unless the distance 
is long, when the entire pullboat crew is required. Ten or 
twelve men can string out 2600 feet of f-inch cable in about 
three hours. 

The logs are prepared for skidding by the insertion of plugs 
or “puppies” in the holes previously bored by the sniping crew. 
Cylindrical plugs 2 inches in diameter and 12 inches long are 
connected in pairs by two sections of f-inch chain 24 inches long 
fastened to a 6-inch ring. The plugs are driven into the log and 
the ring on the plugs is fastened by a short chain to the main 
cable. The log is now ready to be hauled out to the main road. 
This requires some maneuvering if there are stumps, logs or 
trees in the line of the log being hauled, for the timber must be 
“side-lined” around them. When once the log is dragged into 
the main run, it is left there until a tow of four logs is secured. 
Each log is fastened by a short chain or cable to a ring on the 
outer end of the main cable. The boss then gives the order to 
go ahead, which the whistle boy transmits to the skidder and 
the logs start down the road. 

During the early periods of modern pullboating a device 
called the Baptist cone was placed over the ends of logs to enable 
them to slip over or under obstructions. These cones were made 
of steel but were too heavy to handle, when made strong enough 
to withstand the rough treatment and they were abandoned, 
in favor of sniping. Tongs are not regarded with favor be¬ 
cause they lose their grip as soon as the draft on the cable 
is lessened. When a tow that is being dragged down a main 
road is stopped, as it frequently must be, the tongs drop off and 
a man must be sent to readjust them. For this reason, plugs 
or puppies are preferred. 

The crew of a pullboat is divided into two sections, one of 
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• ian, Portland, Oregon, August, 1912, p. 40. 
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This machine has been developed in the redwood region, and is 
said to have the following advantages: 

(1) It enables the simultaneous operation of two different 
gulches by one machine which is run by a single engineer and a 
fireman. 

(2) On long hauls the time can be reduced by yarding logs 
for a portion of the way with one set of cables, and then bringing 
in the logs with the other set. The long distance line is returned 
for another turn of logs while the second one is dragging the first 
turn to the landing. 

(3) One cable can be used to yard logs located at a sharp 
angle from the main road. The logs are dropped at the blocks 
on the main road and picked up with a minimum loss of time 
by the second line. 

So far as known this system is not in extensive use. 

Road Engines . — Road engines are semi-permanent in char¬ 
acter and are not subject to as much strain in movement as 
yarding engines. They may be mounted on skids or on a heavy 
frame of timbers, and are operated for distances not exceeding 
i{ miles. They use cables of a size similar to those employed 
* on yarding engines. 

Road engines may be used singly, in which case they are 
located at the landing along a railroad, stream or at the mill; or 
they may be used in batteries of two or three. The rear machine 
hauls the logs up to the tail block of the succeeding road engine, 
which in turn hauls them to the next one. 

It is seldom economical to employ more than two or three 
machines in a battery because of the great expense for cable 
and labor in comparison with the output. Railroads are always 
built up to the first road engine, if possible, because of the 
reduced operating charges. 

The general features of a road engine are similar to those of 
a yarding engine except that the machinery is more powerful 
and capable of operating for longer distances. The specifications 
of one of the larger types of road engines are a 72- by 132-inch 
boiler; 13-by 14-inch cylinders; 165 or 180 pounds’ working 
pressure; and a capacity of 7500 feet of i|-inch cable. 
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e main cable is i inch or i| inches in diameter with a 
i messenger line. The cable is operated on the slack-rope 
m with the road engine located at the landing and a heavy 
heave at a point a short distance above the yarding engine, 
messenger line which is placed near the main road but 
ie of it so that it will not interfere with the operation of 
lain cable is hung in snatch blocks located at suitable points, 
main cable follows the road and is kept in place by blocks 
: rollers where turns are made. Several logs aggregating 
6000 to n.ooo feet log scale are fastened one behind the 
■ by grabs, and form turns which are attached to the main 
by a chain or short piece of cable which is coupled to the 
> on the forward log. The turns are made up by a grab 
r, A chaser follows the logs to the landing, often riding in a 
ig sled hollowed out of a log, which is attached to the rear 
The chaser can signal to the road engineer at any point 
; the line by pulling on a wire stretched along the road which 
tmected to a bell or to the whistle on the engine. On arrival 
ie landing the chaser aids in placing the logs on the landing, 
ives the grabs from the logs and returns with the grabs in 
igging sled to the yarding engine. 

road engine requires a good road, because the route is used 
ome time, and when the haul is long it is desirable to handle 
imum loads. The roads are constructed in two different 
i, one of which is known as the skid road, 1 and the other as 
fore-and-aft or pole road. 2 Both forms may be used on 
rent stretches of the same road, because skids are preferable 
reel or ascending grades, and pole roads for rapidly descend 
imes. The skid road requires a right-of-way from 12 to 
et wide, which is swamped out carefully and graded to avoid 
pt changes. It is better to make cuts than fills, because 1 
? solid foundation is secured. Skids from 10 to 14 feet long 
from 15 to 24 inches in diameter are cut, and skidded along 
right-of-way by a yarding engine assigned to road work, 
skids are laid in transverse trenches 8 or 9 feet apart ami 

1 See page 149. 

* See page 233. 


Digitized by 



220 


LOGGING 


earth is tramped around them to make a solid bed. Where 
there are sharp pitches and the logs are apt to dig into the ground 
the skids are placed closer together. Saddles or hollows are adzed 
out in the center in which the turn of logs is dragged. The skids 
are elevated on the inner side of a curve to prevent the logs 
turning too sharply. Some prefer to lay the skids flat and secure 
the necessary elevation by means of short sheer skids. The 
advantage of this method is that a change in pitch at the turn 
can be more readily accomplished than when the main skids 
must be changed. 

The road should be as straight as possible because curves 
increase friction, reduce the hauling ability of the engine and 
also cause greater wear on the cable. Where there are turns 
in the road, either rollers are placed on stumps or posts, or 
fenders are put alongside the road to prevent wear on the cable. 
Rollers may also be employed on top of ridges to prevent wear 
from downward pressure, and suspended rollers may be used to 
hold the cable down at the foot of slopes. 

On low ground skids are laid on stringers or cobwork into which 
they are firmly notched and the skids are also braced by short 
pieces of timber. Hemlock is frequently used for skid timbers 
because of the low value of the stumpage. About 80,000 feet 
of timber, exclusive of bridges, is required per mile of skid road 
and the cost for labor ranges from $1000 to $1500 per mile. 

Hauling by Locomotive. — On some operations the road engine 
is replaced by a geared locomotive and the logs are dragged 
between the rails from the yarding engine to the landing. As a 
rule the logs are dragged directly over the ties, but on a road of 
some permanency planking is nailed on the ties to protect them. 

A plan sometimes followed is to have a spur track from one- 
half to a mile long running out from each end of the landing, with 
a donkey working at some point on each spur. The engine goes 
out one spur and with a short cable couples to a turn of logs, 
made up in advance, and drags them down to the landing. It 
then goes out the other spur and brings in a turn from it, alter¬ 
nating in this manner throughout the day. A water tank with 
a i^-inch escape pipe is sometimes used to wet the track to 
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ate the passage of the logs. On a i-mile haul one engine 
andle daily the output from two yarding engines, or from 

) to ioo,ooo feet, 

Ucys. — On grades too steep for locomotives a special type 
emotive known as a “Dudley” or “Dudler” (page 301) is 
used, either to drag the logs over the ties or to haul log 

p or down steep grades. 
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chokers to a traveling block that ran on the main cable. The 
load descended by gravity, its speed being controlled by a f-inch 
trip line which was wound on a drum on the engine and then ran 
up the slope to the head of the tramway where it passed through 
a pulley fastened to a tree. The line was then attached to the 
rear of the traveling block. The trip line was held in position 
by several blocks placed at suitable intervals on the slope. This 
line also served to return the block to the head of the tramway. 
In case of a break in the machinery or of the load becoming 
unmanageable the main cable could be dropped to the ground 
and the load stopped. 



Adapted from The Timberman. 

Fig. 6q. — A Single-wire Tramway used in the Pacific Coast Forests. The details 
of the trolley and the method of attaching logs to it are shown in the enlarged 
cut. 


A system of this character may be used for distances of 3000 
feet when there are no pronounced elevations between the two 
ends of the tram. 

Logs containing from 5000 to 6000 feet, log scale, have been suc¬ 
cessfully handled. The hourly capacity of this tramway was 
12,000 feet, log scale, when the logs averaged from 300 to 500 
feet, log scale. Three men were required to operate the tram. 

A single-wire gravity tramway used in the West is described 
in The Timberman, April, 1912. A if-inch main cable 2100 
feet long is suspended between a tree on the upper slope and one 
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at the base of the grade, as shown in Fig. 61. Automatic trips 
are placed on the main cable at the loading and unloading points. 
The snubbing line which passes through a 2-sheave trolley has a 
ball near the free end which engages a catch in the trolley and 
serves to hold the load in position, and to trip it at the lower end. 
Power for returning the trolley to the head of the tram is fur¬ 
nished by a drum on a yarding engine at the head of the slope. 
A cable is fastened near the ends of a log that is to be transported. 
A hook on the end of the snubbing line is then caught in a ring 
midway between the ends of the cable and the log is hoisted into 
the air. When the ball on the snubbing line strikes the catch 



Ftc. 61. — A Single-cable Aerial Tramway in use in the Pacific Coast 

Forests. 


in the trolley, the latter is freed from the stop at the head tree 
and with its load passes down the main cable by gravity, the 
being controlled by the yarding engine. On reaching the 
lower end of the cable the trolley is automatically tripped and 
the log lowered onto a skidway along a railroad. Poles 100 feet 
long, 2 feet in diameter at the butt and 27 inches in diameter at 
the top have been handled with ease. The average time re¬ 
quired to traverse the distance from the head to the foot of the 
tramway is one and one-quarter minutes. 

Another type of single-cable tramway has recently been 
patented. The chief features are a stationary track cable with 
intermediate supports, a continuous traction cable, a secondary 
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track cable also with intermediate supports, an engine with 
several drums for handling the cables and a series of trolleys 
which run on the main cable carrying the logs. The trolleys are 
returned to the head of the tramway on the secondary track 
cable. 

It is designed to bring logs from a yarding engine to a load¬ 
ing device on a railroad at the lower terminus, as shown in 
Fig. 02. The main railroad extends under the tramway for 
a sufficient distance to receive the required number of empty 
cars. The framework supports the engine (25) which drives 
the drums U\ (5) and (6). The end of the main track 
cable passes over a sheave (not shown) which has a constant 
tension on it to prevent undue slack on the cable between inter¬ 
mediate supports when logs are traveling between them. The 
secondary track cable (8) is used for the return of the trolleys 
to the head of the tramway. The endless traction cable (9) 
pusses over the drum ( 6 ) and is shown (10) passing to the upper 
end of the tramway where it is run through a sheave block and 
returned, between the intermediate supports, to the drum (6). 

1'he tramway is operated as follows: With log (n) in the 
{vsition shown, the operator releases the brake on drum (5) 
which permits the cable (12) to run out allowing the main cable 
tv' lower under its own weight, until it assumes the position 
xhown by the dotted line (13). The log then rests on the car 
vireetly underneath it. The tongs (14) are then released from 
the log and the grips removed from the main cable which is at 
*v^t l'he hooks (16) are then caught in the carriages (17) and 
routed b\ means of the cable (18) and drum (4) and placed on 
K' >c\vndury cable (8). The grips are then connected with 
* w ivn cable (g) which is set in motion by the drum (6) and 
1 v v. um tv\l to the head of the tramway where they are again 
to the main cable (7) by a similar device, a winch on 
.v \ , * mg engine being substituted for the drum (4). The 

.:i , , w .x Vwvrvd for the attachment of the tongs to the logs 

.k vu uv magnet as the cable is lowered for detaching the logs. 
U > N sv ik* 'Ux been attached, the main cable is elevated and 
.k wuoK\I to the traction cable (9). The drum (6) is 
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then revolved and the trolleys and log drawn to the lower end 
of the tramway. When car (19) is loaded, drum (3) is revolved 
and by means of cable (21) the train of cars is drawn to the left 
until car (22) is under the unloading device. When all the 
cars have been loaded they are pulled out by a locomotive and 
empties substituted for them. 



Fic. 62. — A Single-cable Tramway, a. Delivery station, b. Details of 
trolley, c. Profile of tramway line. 


The details of the intermediate supports, trolleys and grips, 
also the method of hanging the main and secondary cable are 
shown in Fig. 62 a. The main cable is clamped securely to 
the hanger and serves to hold the supports upright, permitting 
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them to sway slightly as the loads travel along the cable. The 
supports are further braced by the cables (24). 

The tramway is designed to carry a sufficient number of 
trolleys to keep a constant line of logs traveling toward the 
unloading end and empty trolleys traveling towards the upper 
end. The logs, however, should be spaced far enough apart so 
that at no time will two of them be suspended between a given 
set of intermediate supports. 

A profile of the line of a tramway of this character is shown in 
Fig. 62c. 

The above system is designed for ready removal from one site 
to another, the framework (2) being lowered on a flat car for 
transport. It is a modification of one known as the Bleichert 1 
which is extensively employed for transporting timber, ores and 
other products in mountainous regions, in some cases for dis¬ 
tances greater than 20 miles. 

A second type, known as the endless cable tramway, has been 
employed for the transportation of shingle bolts. A tram of this 
character built ih California had a f-inch main cable supported 
at frequent intervals on 16-inch sheave wheels attached to cross- 
arms fastened on heavy poles. 

The cable was driven by a donkey engine geared to a 6-foot 
vertical drum around which the cable was wound several times 
and then passed out over the sheave blocks. About halfway 
between the two extremities the tramway turned a right angle, j 
the cable passing around two loose drums at this point. 

Shingle blocks were brought to temporary platforms by chutes 
and were attached by hand to the grips which were fixed at 
intervals along the cable. The bolts were tripped automatically 
at the terminus. 

One hundred grips were operated on the line one-half of which 
were traveling loaded and the remainder returning empty to 
the loading point. The average output per hour for the tram¬ 
way was thirty cords of bolts. 

1 Adolf Bleichert & Co., Leipzig and Wein. For a description of their system 
see Modeme Transportanlagen im Dienste der Holzgewinnung and Holzindustrie. 
Centralblatt fiir das gesamte Forstwesen, October, 1912, pp. 451-460. j 
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TIMBER SLIDES AND CHUTES 

Slides are channels used chiefly for transporting logs, although 
pulpwood, crossties, firewood, etc., may be handled in this 
manner. There are two general types; namely, earth slides 
and timber slides, both of which are often combined to form a 
single slide. 

They are in frequent use in Pennsylvania, the Appalachians, 
Idaho, Montana, the Northwest and, to a limited extent, in 
New England and New York. 

Slides are built down the valleys of streams or down the slopes 
of mountains but they can seldom be constructed profitably 
across watersheds because the cost of spanning depressions is 
too great. They vary in length from a few hundred feet to 
several miles. They are chiefly employed in mountainous 
regions, although they are occasionally built in a flat country 
for transporting logs for short distances. 

Earth Slides. — An earth or ground slide is used for short 
distances on steep grades where the soil is free from rocks 
and debris that would hinder the movement of logs. It is a 
furrow which is made by dragging logs over the proposed 
route. If the earth is easily stirred no previous preparation 
may be necessary, otherwise the soil must be loosened in places 
by a pick. 

An improved form called the “trail slide,” consists of a furrow 
made in a manner similar to a ground slide, with the addition 
of a continuous “fender” skid on the lower side of the trail. 
These skids are from 12 to 18 inches in diameter and are 
fastened together by a lap joint pierced with a 2-inch wooden 
pin, or with a £-inch iron spike. The joint may or may not be 
supported on a cross-skid. Fender skids are kept in place by 
heavy stakes driven into the ground on the outer side. Slides 
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of this character are desirable on side-hills, where there is a 
tendency for the logs to leave an earth trail. 

Timber Slides . — Timber slides consist of a trough or chute 
made of round or sawed timbers supported on cross-skids placed 

at frequent intervals. On low grades where logs will not run by 
gravity it is necessary to clear out a right-of-way 8 or 10 feet 
wide which serves both for the slide and as a pathway for the 
animals which handle the tow of logs. Where the grade is 



sufficient to cause the logs to run by gravity, a right-of-way 4 
feet wade is ample. 

A common form of round timber slide consists of two parallel 
timbers supported on cross-skids placed from 8 to 15 feet apart. 
The timbers are from 9 inches to 18 inches in diameter and from 
20 feet to 60 feet long and are cut from trees having a minimum 
U, - r Hither a log 6 inches or 8 inches in diameter with a 
i ■ or a 4-inch by Sdnch plank is often placed between 
dk iwo vliih' limbers and fastened to the cross-skids. The poles 
trt placed from 4 inches to 6 inches apart at their nearest point 
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on a two-pole slide and from 8 inches to 15 inches apart when 
the third pole is used. The timbers are usually placed with 
their butts up grade because they sliver less; some, however, 
prefer them placed in the opposite manner. The timbers are 
joined together by a simple lap joint, and are sunk into a skid 
directly beneath them and fastened to it by i§-inch or 2-inch 
hardwood treenails, or §-inch by 12-inch iron spikes. In order 
to strengthen the slide the joints are always broken. 



On level stretches a sl:Ie is built on the ground and requires 
a minimum of bracing ar.i support, while on steep pitches and 
in crossing depressions it is supported on crib work and is 
thoroughly braced because rigidity is important. 

\Y hen the round logs are in place and securely fastened to the 
cross-skids, men are set to wcrk to hew the inner faces of the 
slice timbers. This is particular week because any irregularities 
on the face of the slide will cause legs tc ;ump. The scoring fine 
is laii cri with a chalk line and the timbers then scored with a 
felling an and dually hewed smeoth with a breadax. 
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A common method of dumping logs from a slide is to build 
one side several inches lower than the other. Another method 
used where there are several dumping grounds is to hew down 
the side of the slide on the dump side and place a switch 
called a “whippoorwill” diagonally across the slide timbers. 



Fig. 65.—-A \Yhi(fpoor\v r iU Switch used for throwing Ijog? from 11 Stide. 


The lower part of the slide ends al a landing, where the grade 
should be level or slightly ascending to check the sjHx-d of the 
logs When the log strikes the switch it is shunted oil. When 
it is desired to send logs past a given dump the upper end of the 
switch is removed and placed across the depression on the slide 
timber and fastened by two heavy treenails. 



Fig. 66. — A Sawed Timber Slide, sometimes used where the Wear is Excessive. 


The life of a pole slide is from six to ten years, when kept 

in repair. 

Sli les which are near a sawmill and subject to constant use 
are preferably made from sawed timbers. 

the Pacific Coast slides called “fore-and-aft” roads or 
"pole chutes" are used for trailing logs from yarding engines 
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to a landing, when power for moving the logs is provided by a 
road engine. 

A fore-and-aft road consists of a trough from two to five poles 
wide, made from long straight timber with a minimum diameter of 
io inches. The ends of the poles are beveled, fitted together and 
drift-bolted to skids placed transversely under them at inter¬ 
vals of from io to 15 feet, thus providing a stable foundation. 



Fig. 67.— A Fore-and-aft or Pole Road used with a Road Engine. 

Pacific Coast. 

Side braces placed at intervals of 15 or 20 feet prevent the poles 
from spreading. The slide follows the ground level except where 
it crosses deep depressions or streams, when it is supported on 
cribwork. The roads are built as straight as possible to decrease 
the loss of engine power through friction. 

A fore-and-aft road requires from 90,000 to 120,000 feet of 
timber per mile according to the amount of cribbing neces¬ 
sary. 
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Chutes are also employed on the Pacific Coast as the terminus 
of a skid or pole road, where the logs are dumped into a stream, 
pond or other body of water. These chutes consist of three 


Jitiercnt parts; namely* the head which is cross-skidded like a 
skid road, the 4 "slip" or chute proper and the “apron” or 
terminus. The cross-skids at the head offer less friction than 
a pole chute and enable the logs to be started readily. The poles 
m the chute proper are drift-bolted to heavy cross-stringers set 


Fig. 68 . — A Timber Chute. New Hampshire. 
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CURVES 

Curves on slides must be laid out with reference to the length 
of material to be handled. Sharp curves are always undesirable 
and especially so on steep pitches because the wear is excessive 
and logs are likely to jump out of the slide. 

It is necessary on 2-pole and 3-pole slides to elevate the outer 
slide timber, the amount of elevation depending on the degree 
of curvature, the grade and the character of material that is 
being transported. A radius less than 200 feet is not desirable 
for any form of slide. 



Fig. 69. — A Turn of Logs ready to move along a Trailing Slide. 


* OPERATION 

Running slides are more expensive to operate than trailing 
slides because of the greater construction and maintenance ex¬ 
pense, and the added cost of returning to the slide the logs 
which have jumped out of it. 


Digitized by CjOoq Le 



TIMBER SLIDES AND CHUTES 


239 


Logs are usually rolled directly into slides either from large 
skidways on which many logs are stored when extensive runs are 
made, or from small skidways where the logs are sent down as they 
are yarded. In some cases skidways are dispensed with, the 
timbers being spread apart at the head of the slide and the logs 
dragged directly into it. 

On running slides logs are sent down singly. Where a part 
or all of the slide is a trailing one from ten to forty logs are 
made up into a turn, but if there is a possibility of the logs 
running even for a short distance they are not fastened together. 

In making up a turn on a trailing slide a log is rolled from the 
skid way into the slide, and is then hauled down a log length by 
a tow horse or team, so that the next log may be rolled in. Both 
are then moved ahead for another log length by attaching the 
tow line to the rear of the last log. The process is repeated until 
a turn is made up, when a team is attached to the rear end of the 
last log by a chain or rope from 
30 feet to 50 feet long, to which 
is fastened an “L ” hook, swamp 
hook, grab hook or “jay grab.” 

The tow is then started for the 
landing. If the logs start to 
run in the slide the teamster can Fig. 70. —An “L” Hook used for 
readily detach the hook and free Attaching the Tow Line to the Turn 

the team which otherwise might of Logs * 
be dragged down. The team drags the turn of logs to the land¬ 
ing, or until the grade becomes sufficient for the logs to run, 
whereupon the tew is started down the slide and the team 
returns to the head for more logs. The tow is picked up .by 
another team on the first “dead” stretch and dragged to the 
next running portion of the slide. 

To reduce friction during the summer season the slow stretches 
of a slide are watered, or are greased with a cheap form of skid 
grease or crude petroleum. During the cold season such stretches 
are iced by throwing water on them at night. If the stretch is 
short and the water is close at hand it may be poured on with 
a bucket, otherwise a barrel is used in which two holes are 
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bored in one end, one over each slide stick. The barrel is then 
filled with water and lowered down the slide during the night. 

On steep slopes where logs run fast and are apt to leave the 
slide, several devices are used to check the speed. A common 
method is by the use of a “goose-neck” or “scotch” made from 
15-inch or 2-inch round or square iron fashioned as shown in 
Fig. 71, a and b. They are placed in holes bored through the 
slide timbers and as the logs pass over them, the prongs bite into 
the wood and retard the progress. Logs will leave the slide unless 
the goose-necks are placed opposite each other. The holes in 
which the goose-necks are fitted are bored entirely through the 



Fig. 71. — Goose-necks used for checking the Speed of Logs on Heavy Grade*. 
a and b show two Common Forms, c shows the Manner of placing them in 
the Slide Timbers. 

slide timbers so that dirt cannot accumulate in them. When not 
in use the goose-necks may be removed or dropped into notches 
cut into the slide timbers for that purpose. 

Another form of brake consists of a log one end of which is 
pivoted to a framework erected above the slide. The free end is 
armed with spikes that drag on the logs as they pass under them. 

Several slide tenders are required to keep slides greased and 
watered, adjust goose-necks and make repairs. As a general 
rule, several kinds and sizes of logs are run indiscriminately 
during the day, and it is necessary to use goose-necks on large 
logs and to remove them for the slower running small logs. 
Where logs have jumped out, laborers are required to return 
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operation will largely meet the first cost of steel rails; and the 
road is about 75 per cent less efficient. 

The right-of-way for a stringer road must be carefully graded, 
and crib bridges or trestles built where necessary. The grades 
should not exceed 3 per cent on the main line and 8 per cent 
on spurs. The preparation of the roadbed is as expensive as 
for a narrow-gauge steel road, the only saving effected being 
the original cost of rails. 



Fig. 74. — A Stringer Road in the Appalachian Mountains. 


A stringer road 3 or 4 miles in length is limited in capacity to 
40,000 or 50,000 feet of logs per day. 

The rails are 6 by 6 inches in size and are composed of two 
sawed pieces, each 3 by 6 inches, placed one on top of the other. 
The rails are fastened to the crossties and to each other by wire 
spikes. The top rail must be of some wood that will not splinter 
wnBly, such as beech and hard maple. Sometimes the rail is 
f, -v‘:ted with strap iron to prevent wear. The lower rail 
* T’jiiJe of an inferior grade of timber such as wormy 
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c rails are spiked to round crossties from 8 to 12 inches in 
eter and 7 feel long* which are cut along the track and arc 
d from 18 to 24 inches apart on main lines, and from 24 to 
du-> on spurs. The gauge is 3^ or 4 feet. 
m cost of maintenance of a stringer road in constant use is 
y because the rails sliver badly and break, requiring such 
1 nt repairs after the first six months that the road will be 
ically rebuilt in two years. 

ic cost of constructing stringer roads, exclusive of the value 
ic timber used, ranges between $800 and $1200 per mile, 
i many bridges are required the cost exceeds this, 
a red locomotives are used, the weights varying from twenty 
to thirty tons on main lines and from fifteen to seventeen 
cm spurs. Larger ones are too heavy for a wooden track, 
light-weight, i-truck, 8 wheel skeleton car is preferred for 
n < uj The wheels are 20 or 24 inches in diameter with a 
h tread w hich helps to keep them on the tracks where the 
e is too wide. Cars of this character, built for handling logs 
> 20 feet in length, are from 22 to 24 feet long with bunks 
r 8 ted wide, and are equipped with hand brakes. I Adi 
mghs about two tons, has a rated capacity of from 15.000 
1,000 pounds weight and usually carries from 1000 to 1200 
of logs, 

STEEL RAIL ROADS 

Cessful use of steel- rail logging roads began in 1876, 
1 Scott Garish, a logger in southern Michigan, built a 
Mid for transporting logs from Lake George to the MuAkogOH 
r down which they were driven to the mill. The number 
gging railroads increased rapidly and in 1881 there were 
nt in operation in Michigan and five in Wisconsin. 
jto there were approximately 2000 logging railroads with 
t 30*000 miles of track in operation in the United States, 
lil transport i* gaining in favor in all sections of the a ".mi t v 
with high stiimpage v alues will become the preferred 
smsport except where mnditions are especially favoral .■!* 

See The Ainrtkan Limit Chicago, Illinois, March 19, 1910, p, ; 
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tper because of the saving in saws, saw-filing expense ami 
time on the part of sawmill labor. This saving is very 
reeuible in large plants. The value of some hardwoods, such 
>a*svvuod fur cooperage stock and birch for spool stock t is 
ngly influenced by the brightness of the wood, and even 
.igh such species can be floated their value is often reduced 
exposure to weather and water. 

Railroads for logging purposes can usually be constructed 
di cheaper than trunk roads because higher grades and 
rper curves may be used and also because the roadbed need 
always be placed in hrst-class condition to do satisfactory 
k. In a rough region, however, the initial expense is great 
[ the cost may be prohibitive if many miles of road must be 
structed to reach a tract. Under normal circumstances, 
roads are chiefly adapted to large operations since the con- 
iction charge must Ik? distributed over a large tonnage if 
uhi per thousand feet of timber handled is to be kept 
bin reasonable limits. 

CHOICE OF GAUGE 

hr choice of a narrow- or standard-gauge road for logging 
Tatums will be governed by the size of the operation, the 
ography, and the amount of capital available for investment, 
c final choice, however, should be governed not only by the 
i.d cost of construction and equipment, but also by the cost 
operation, because the increased construction cost of a stan 
-gauge may be more than compensated by a reduced operating 
irge 

(arrow-gauge roads can be constructed cheaper than standard 
igc hen' a use fi i the width of cuts and fills is less; (2) sharper 
■ved are permissible because of the shorter wheel-base of 
^motives ami ears; 1 m \) the cost of track laying is less per mile 
imr u> the um‘ uf lighter rails and ties; (4) the initial expen r 
roiling slock ami motive power is not so great. 

1 1 ' • • : di-cm have been negotiated by narrow-gauge gear 

metivir* but n lower decree < * desirable for efficient work. 
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There is little difference in the cost of trestles and other timb 
work for narrow- and standard-gauge roads. A narrow-gauj 
road is desirable for a limited output in a rough region becau 
the cost may be one-third less than that of a standard-gaug 
It therefore appeals to loggers with limited funds. It is al 
desirable in light or scattering stands where the track must 1 
moved frequently. On soft bottom the track is easier to ke< 
in operating condition owing to the lighter equipment used ai 
the smaller loads hauled. 

Where a large tonnage is handled, standard-gauge roads a 
more economical to operate because larger locomotives and ca 
can be used and the cost of operation per thousand feet for wag< 
fuel, oil and repairs for the heavier locomotives and cars will 
less because of increased hauling capacity. 

Standard-gauge is also desirable because trunk-line cars m; 
be operated over the logging road. This is a great advanta 
where logs, pulpwood, tanbark and other forest products a 
to be shipped to outside points, since cars can be loaded in t 
forest and hauled to destination without reloading. 

RIGHTS-OF-WAY 

The right of loggers to build railroads across the lands of othe 
is not recognized by the courts except where the roads have be 
chartered by the State. In the latter case the right of Emine 
Domain is granted, and a line can be forced across forei; 
holdings by condemnation proceedings and the payment of ji 
compensation to the owner. 

Many logging roads are not incorporated because the rou 
frequently does not tap a section in which any tonnage, oth 
than that of the owners, will originate. Further the incorpoi 
tion of the road subjects it to regulations governing the hours 
labor for train crews, use of air brakes, height of draw bars 
the equipment, filing of tariffs, and the submission of repoi 
to the State Railroad Commission. 

Chartered roads must be prepared to handle freight a: 
passenger traffic, and many logging companies do not feel jus 
fied in maintaining the necessary equipment for this purpo 
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dally since the handling of outside traffic at times interferes 
the operation of logging trains* 

here the owner of a non-chartered road desires a right-of- 
across the property of another the land may be bought at 
He sale, although this course is seldom desirable unless the 
is ultimately to become a “common carrier/* inasmuch as a 
D\v strip of property is of little value to the owner and is 
ult to sell at the conclusion of logging operations. The 
: frequent practice is to lease* land for right-of-way for a 
xi sufficient to permit the removal of timber. Such leases 
usually be secured on terms satisfactory to all parties, 
nigh exorbitant rental is sometimes demanded, where the 
graphy compels the location of the road within restricted 
is, such as in a narrow valley. 

here timber rights are purchased without the fee to the land, 
contract of sale should specify that the purchaser has the 
i to construct such roads as arc necessary to secure the 
xt. Even if such a stipulation is not made, some courts' 2 
i ruled that a sale, or grant of standing trees implies a right 
cccss and the use of the land for the purpose of cutting the 
XT and afterwards removing the logs. Unless some specific 
f is mentioned on which these rights terminate, the buyer is 
tied to a M reasonable time” for removal. In case of litiga- 
the length of time covered by the contract is decided by the 
is after consideration of the specific case. 

LOCATION 

he location of the main line of a logging railroad is of great 
ortanee, for the engineer must preserve a proper balance 
reen the cost of construction and the maintenance and 
rating charges. He must choose between an expensive road- 
with low grades and easy curves, or a cheaper roadbed with 
cased maintenance and operating expenses. 

Ia many pbunt in th* South $50 h considered ^ reasonable fee Fnr the privilege 

^ine a forty ,"* 

Set * df*I mon of the Supreme Court of Tennessee. Carsoii v Three States 
Its Company (Tcfin J' Southwestern Reporter, jjo. igoi 
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small isolated tracts, which do not warrant the expense 
building a railroad to them. Where a snaking system is u 
and the aim is to log all parts of the tract by this system, sp 
should be placed approximately parallel to each other and i 
or 2000 feet apart, for the maximum efficient radius of the i 
chine does not exceed 1000 feet. In cypress and other fon 
where the area is logged by the cableway system, the spurs 
placed parallel and from 1200 to 1400 feet apart. In mount* 
ous sections, spur roads chiefly follow secondary drains 
On the Pacific Coast some operators build their spur roads 
the yarding engines. A geared locomotive then drags the 1 
over the ties to the landing or the logs may be loaded on cars 
the yarding engine and transported to destination. Where s 
construction is costly the logs may be brought to the main ' 
by road engines, animals, slides or flumes. In the Appalach 
region spur construction is limited, and railroads are confinec 
the larger branches of the streams. 

The grades and curves permissible on spurs are greater tl 
on main lines because a slow speed is maintained, and ligl 
motive power is used. For the sake of efficiency and safet; 
is always desirable to keep grades and curves as low as possi 
although short spurs may have grades as high as 6 per cent 
loaded cars, and from 8 to 10 per cent for empty ones, and cui 
as high as 40 degrees. 

Geared locomotives, only, are suitable for excessive grades i 
curves since the short wheel base permits the locomotive 
make sharp turns, and because of the increased power secu 
through the gearing; on steep grades and sharp curves bowe^ 
a geared locomotive can haul only a few cars at one time. 

Methods of Location . — Topographic maps are now conside 
an essential part of the equipment of the modern logger operal 
in a rough region. These often are prepared in connection v 
the timber cruise, but if they are not available previous to 1 
road location, engineers prepare them, using contour interval 
20 or 50 feet depending on the accuracy required and the ron 
ness of the country. A successful engineer operating in Washi 
ton, on his reconnaissance survey preliminary to location, r 
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iticI blazes all section lines; determines distances by pacing, 
h are checked on quarter-section and section comers; anti 
res elevations by means of an aneroid barometer. A rough 
graphic map is prepared from this data and furnishes a basis 

he preliminary location. 

aving roughly determined the route of the road, the pre- 
lary location follows. The engineer is aided in this work by 
or two rod men and two or more axmen, depending on the 
ity of brush along the route. Where an expensive road is to 
uilt, engineers recommend the use of a transit in preliminary 
l. because of the accuracy demanded in final results. Some 
a railroad compass and a hand level of the Abney type both 
nain lines and spurs. In a fairly level country the railroad 
pass will meet all needs, in fact some find a small staff com- 
ample. 

he engineer having traveled over the proposed route one or 
e times and knuwing the problems to be solved, locates a line 
mgents and sets stakes marked with the station number, at 
foot intervals along the right-of-way. As the line pro 
ses, the engineer, by trial, selects the points which will keep 
trades and curves within the limits set for the line. Several 
lines may be necessary to secure a satisfactory grade, 
n spur lines in a rough region and on main lines in a fairly 
I region, the preliminary survey is dispensed with. A rail 
l compass or a box compass is often used in lieu of a transit r 
in many sections the woods’ foreman or superintendent 
aces the engineer. 

common method in the pineries of the South is to locate a 
of tangents by the use of three 6-foot straight pickets, along 
:h the locator sights, placing center stakes at ioo-foot 

reals. 

he final location of the line of tangents is followed by the 
dun of curves. Loggers have a number of rule-of-thumli 
tuxls of locating curves, which, although inaccurate, are 
factory for railroads where a high degree of engineering 
ity is not demanded. Many who use rule-of-thumb method 
mine the deflection angle by eye and lay off trial curves 
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?i ae which will connect their ft 
'w'jc in general use by logging enginec 
. - a -i?dng roads; namely, the tanger 
veiled from a map, and by the u 

.v u i rough region, the location survey 
which furnishes data for a profile mi 
. a n grade %> is shown. This is prelimina 
Jt the cost of moving earth and roc 
> imputed from cross sections 2 taken aloi 
»-dch station on level or fairly level groun 
x where there is a decided change in the co 
v ^:*ace. 
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RAILROAD CONSTRUCTION 


e construction of the roadbed for a logging railroad usually 
des logging by a few weeks, although it may be several 
hs or a year in advance. An advantage of the latter is 
the roadbed has an opportunity to settle before the steel is 
ind the road operated. This gives a more stable track and 
hat is cheaper to maintain. In regions subject to heavy 
ill and with earth that washes badly, this practice is not 
ible since the roadbed will suffer through erosion. 

CLEARING THE RIGHT-OF-WAY 

ivious to starting the grading of the right-of-way, it is 
sary to cut and remove the standing timber, brush amt 
ps which will interfere with the roadbed. This work is often 
by contract at a stated price per acre, with or without an 
ional payment for all merchantable saw logs cut. 
in line rights-of-way are generally cut ioo feet wide in order 
event the track from being covered with “ down timber " 
g wind storms. On spur roads the right-of-way is usually 
18 to 50 feet wide. In the South, however, rights-of-way for 
are often made 120 feet wide in order to provide skid way 
on each side of the track. The right-of-way crew fells 
imber, removes the stumps from the roadbed, if necessary T 
uts the brush from the skidway site. The timber adjaccn t 
i roadbed is not felled until the surrounding area is loggi 
ise insects seriously damage felled timber that remains in 
Brest during the warm months. Where the skidway sitrs 
leared off by the logging crew the cost is usually great t r 
by the method above mentioned both because of the 
t ed idleness of the teams and the low efficiency of team 

257 

by Google 



2$6 


LOGGING 


persisting until they find one \vhi< - ± is usually distas 
tangents. Three methods are in gep- 

for laying out curves on logging i • niav be used for s 
offset method, by distance scaled ... vV and for filling in 1 
of a transit or compass. 1 r ^ u ired for fills. Mate: 

On main line work in a roug! trrcen and “dead-and-dow 
followed by a line of levels whu ^ scattered or piled on si 
on which the “elevation of gra* 1 -j e 0 f the grade line, 

to making an estimate of tin :unl ps should be removed fi 

The cubic yardage is compile 'w site of a proposed fill and 
the proposed grade at each - . ot 0 f earth; or so located t 

and at every point where i -- for any part of the track; or 
figuration of the surface. ^ the removal of the stu 

a soft spot which cannot be k 


{Ipi-ru i ir»Ti 

^ I M (■) h ( \ I!. 
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-r covered with earth they are 
^ , n the right-of-way outside of 
avenient height. The remova 
-u-d bv blasting with powder 
tiuming them out. The cost 
ents to several dollars per stu 
s cents for each inch of diamc 
can best be removed by cut 
rom the base of the tree and all 
... and bole to aid in pulling out 


Ellis, L. R.: Necessity 
tions. Timberman.J 

Hi SHY. II. V : A.Iv*. 

J’imberman. Aur\ *■ i 
I'm.Li. \V. \\ \ 

lions. The 

Raskin, R I. Pip 

The Tinn^n-t m:rf' \i 

YasOksum I 1 
Ojimtlim I i 


Operutituii T* 


1 "F 

New \ ■ • 

* See M I ', i n i 
New ^ <n\. 

Johji V\ ill 
via me. 




: he main line right-of-way, inclut 
iin the roadbed, can usually be d 
jere- During 1910 a contract was 
for a ioo-foot right-of-way, at a p 
included the felling of all timber 
pound of all slumps on the roadl 
The contractor received in addition 
r. ( f or a ll merchantable material cut 
^jht-of-way in this region can usually 
the roadbed removed for $90 per n 
.way for $150 per mile. 
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’ 50-foot right-of-way costs 
g on the amount of brush, 
•i! the site and the difficulties 
d not exceed $500 per mile 
ue timber is dragged from the 

.e. 

limber and the removal of stumps 
roadbed. This covers the inovc- 
■r cuts and fills, the construction of 
and other timber structures. 

AND CUTS 

-l u hi Id be 12 or 14 feet wide on top for 
im.I 10 or 12 feet wide for a narrow-gauge, 
r an earthwork fill is : i. 1 When the 
■! lock* a 1 : 1 slope may be ample. 

1 k - 1. must be wide enough to give room for a 
11 hi r side. These will require about 3 midl¬ 
and the cut should be about 16 feet at the 
its the ratio of slope is ij : 1 and in solid ruck 
an- perpendicular or nearly so. 

.ire graded up carefully, and suitable ditches main- 
n on level sections it is desirable to elevate the 
, 1 put in ditches because of the cheaper cost of main- 

during wet weather. 

form of mam line spur track used in southern Arkansas 
awn in Fig- 75,0. 

k earth from the ditches is sufficient for ballasting the ties 
the grade costs hut little except for the ditches. 

* face of earth makes with the hoti/.-u e.l 
tot MilJr* tot ! j». rli'inonr- ■ -follows: 

.50 per cent or j to 1 

.45 per cent or 1 to 1 

.40 per cent or ij to x 

11 38 per cent or ij to x 

. 22 per cent or 2 J to 1 

.28 per cent or 1J to 1 

.16 per cent or 3 to 1 
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average cost per 'ioo feet ranges from $6 to $7 for the t 
shown in Fig. 75, a, and from $3 to $4 for the one shown 

Fig- 75 ,*- 

On spurs a minimum of fill and cut work is done and ditcl 
is not resorted to unless absolutely necessary. 

Where fills of 2 or more feet are to be made on spur roads 
is a common practice to fill the bed of the grade with logs 
nonmerchantable timber is close at hand and to place a covei 
earth over them to give a bearing for the ties. This prac 




b 


Fig. 75. — Two Methods of constructing a Grade for a Logging Railroad, 
main line spur. b } secondary spur. The ditch is cut to the dotted line v 
the track is surfaced. 


cheapens the cost of construction, especially when earth fo 
fill must be taken from a “borrow” pit. This type of roadl 
will last for at least one year. 

The movement of earth and rock in the construction of c 
and fills is most frequently done by contract. The unit on wfc 
payment is based is the cubic yard, the material being measu 
“in place,” that is, in the natural bank before it has been < 
turbed. It is customary to classify the material to be mo 
and to regulate the prices accordingly. The classification \ 
quantity of material moved are determined by the supervis 
engineer. 
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Che following standard classification is in extensive use: 

1) Earth . — Loam, sand, gravel or clay. Material that can 
handled with a pick and shovel, or that can be plowed 

dily. 

2) Hard pan. — Very dense clays and gravels, cemented with 
n oxide. Soft shales that are easily worked may also be 
iuded. 

3) Loose Rock . — Shales and other rock that can be quarried 
bout blasting, although blasting may be resorted to occa- 

nally. 

4) Solid R ock. — Material requiring blasting for removal 

Fhe contract price per cubic yard for the removal of earth 
rock usually includes excavating, hauling, and placing the 
Aerial in a fill or a waste pit. It is not customary to pay for 
king a cut and also to pay for a fill made from the same 
Aerial; in other words, payment for a given cubic yard is 
de but once. Grading contracts may have an “overhaul” 
use which provides that for all earth hauled more than a 
‘rifled distance (“free haul”), the contractor shall be paid 
tated sum per cubic yard for each 100 feet of overhaul. On 
ging operations the length of free haul ranges from 100 to 
) feet 

Fhe price paid for moving material varies greatly in different 
jons and is influenced by the length of haul, the kind of 
Aerial moved, the character of classification, the degree of 
uracy used in actual classification and the season of the year. 

: cost of winter work being about 25 per cent higher than that 
work done during the summer. 

Fhe following prices were paid on logging railroad operations 
1 represent general contract prices on work of this character, 
e average work on logging roads except on the Pacific Coast 
rally presents no special problems and can be performed with 
iple equipment which does not require a heavy financial 
Jay. Loggers are able, therefore, to contract with local men 
favorable terms. 


Digitized by 


262 


.r average soil is 14 a 
1 rubic yards under effic 


Ran' 
Ha.a 
Lou 

s..:. 


—r in Mississippi descri 
—... 5 feet or less in depth w 
~ - reported cost was 50 per < 
.. ^ : noving earth. 

20 inches apart were n 
_ 7ae outside row of holes h« 
- - a cut with sides of the des 

_.£ ihe proposed cut with h 

j~t,: dynamite. The center 1 : 
-- ciers and were primed for ele 
~ .^tral charges fired the otl 
_ . :tl e time did not exceed 200 
. thrown entirely out of the 

_ L ,i readily with a drag scraper, 
v rer cent dynamite will loosen e 
. - uie maxim um cut is 5 feet. 

.. are not profitable for moving e 
r jc.cv soil, and in places unfavoi 
"re average load on level runs is app 
£ i cubic yard of earth, and on f 
. v -place measure.” 

^ revved. per barrow, on a level in 
yard for picking, shoveling 
„ :c cents per hour, are as follows:* 


Oaantity. 

Cost per cubic 
yard. 

vT=bic yards. 

Cents. 

10-5 

22.50 

II.I 

21.25 

11. 8 

20.00 

12-5 

i 8.75 


Chicago, Illinois, July 15,1911, p. 50. 
of work performed and costs are based 01 
Cost,” by H. P. Gillette. McGraw-Hill 
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>-wheeled Dump Carts .— These are used for transporting 
ial for distances varying from 75 to 500 feet, and are 
ally serviceable on short hauls and in narrow cuts. 

5 average load of dump carts on level roads is 0.37 cubic 
, and on steep ascents 0.25 cubic yards, “place measure/ 5 
short hauls one driver attends two carts, leading one to 
ump while the other is being loaded. On long hauls he 
handle two carts by taking both at one time. The carts 
aded at the pit by shovelmen. 

len wages are 15 cents, and horse hire 10 cents per hour 
verage day’s work on level ground for a one-horse cart of 
ic yard capacity, and the cost per cubic yard for plowing, 
ling and hauling average earth are as follows: 1 


Distance- 

Quantity. 

Coat per cubic 
yard. 

Pi'*! 

Cubic yards. 

Cents. 

too 

40.0 

20.25 

20Q 

33 3 

21.50 

JOO 

28.5 

22.75 

400 

25-0 

24.OO 


Wagons. — Where a wagon is used, a flat-bottom twn- 
type is preferred, which usually has the following capacity: 


Character of road. 

Capacity. 

Very poor earth road. 

Poor earth road.. 

Good hard earth road. 

Cubic yards. 

0.8 

1.0 

1.6 

1 _ 


average team will travel 20 miles per day on fairly hard 
roads, that is, 10 miles loaded and 10 miles without a 
On poor toads and soft ground 15 miles is the maximum 
ice. These rates of travel include occasional stops for 

len wages are 15 cents and horse hire 10 cents per hour, 

he figures on the amount of work performed and costs are based 

led in hl Earthwork and its Cost/’ by H. P. Gillette. McGraw-Hill Book 

ay. New York, iqij. 
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The hourly output per man shoveling average soil is 1 
yards, but this may be increased to 2 cubic yards under < 
supervision. 

With Dynamite. — A logging operator in Mississippi d< 
a method of making cuts in gumbo 5 feet or less in dep T 
the earth is to be “ wasted.” The reported cost was 50 
less than with the usual methods of moving earth. 

Holes of the required depth and 20 inches apart wc 
with a round, sharpened bar. The outside row of hoi 
degree of slant that would produce a cut with sides of th 
slope. After covering the site of the proposed cut v : 1 1 
they were loaded with 60 per cent dynamite. The ceni 
were loaded heavier than the others and were primed 1 
firing. The explosion of the central charges fired ti. 
The length of cut blasted at one time did not excet i 
A large amount of the earth was thrown entirely out 
and the remainder was handled readily with a drag si . 
tight wet earth one ton of 60 per cent dynamite will I 
for 1600 linear feet, where the maximum cut is 5 feet 

Wheelbarrows. — Barrows are not profitable for m 
except on short hauls, for stony soil, and in places 
for the use of horses. The average load on level nm 
mately 250 pounds or T V of a cubic yard of earth, ;u 
steep grades T V of a cubic yard, “place measure.” 

The average amounts moved, per barrow, on a 1 
hours and the cost per cubic yard for picking, sh 
moving, when wages are 15 cents per hour, are as f< 


Distance. Quantity. 

Cost per cnbtc 
yard. 

Ftr_ c t. | Cubic yards. 

Cents. 

IOC | 10.5 

7^.50 

75 

21-25 

50 ! r 1 . S 

20,00 

25 ' M-S 

1 * n 


1 Sec American Lumberman, Chicago, Illinois, July 15. 19* ■ 
* The figures on the amount of work performed and cost 
contained in “Earthwork and its Cost,” by H. P. Gillette. 
Company, New York, 1912. 
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the cost per cubic yard, and the average amounts of earth mo 
daily are as follows: 1 


Distance. 

Quantity. 

Cost per cubic 
yard. 

Feet. 

Cubic yards. 

Cents. 

300 

75 

20 . I 

400 


20 8 

500 


21-5 

600 


22.2 

800 

50 

23.6 

IOOO 

34 

25 .O 

2000 

26 

33.0 

3000 


39 0 

4000 


.0 

5000 


53 .0 


Drag Scrapers . — A drag scraper is a steel scoop used 
moving earth for short distances. It is the preferable form 
stony ground and for soils filled with roots. It is drawn by 1 
horses. 

The No. 2 scraper, weighing about too pounds, is the 
commonly used, and costs from $io to Si 5. Its actual capac 
“place measure,” is of a cubic yard of tough day; { cl 
yard of gravel; or | cubic yard of loam. 

Drag scrapers work in units of three on short hauls, the tc; 
traveling about 50 feet apart in an ellipse. They are loa 
by an extra man as they pass the pit and are dumped by 
teamsters. 

On a 50-foot haul the average ten-hour output for a d 
scraper is 62 cubic yards of earth and gravel, and 40 cubic ye 
of stiff clay. The cost per cubic yard of handling average e£ 
is approximately 9 cents for a 50-foot, and 10 cents for a 100ft 
haul. 1 Earth for scraper work is loosened with a plow or 
dynamite. 

Wheel Scrapers . — The wheel scraper consists of a steel so 
hung low between two wheels. The following sizes are in c< 
mon use: 

1 The figures on the amount of work perform pi and costs are based cm . 
contained in “ Earthwork and its Cost,” by H, P. Gillette. McGraw-Hill I 
Company, New York, 1912. 
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umber 1 wheelers are used for short hauls and steep rises 
should replace drag scrapers under these conditions except 
re the soil is rocky or full of roots* Snatch teams are re* 
cd for loading No* 2 and larger scrapers, and even then it is 
ossible to fill the bowl in tough clay, Shovels must be used 
this purpose. 



Weight. 

Actual empurtiy'. 
fr pLu.-? 

No* 1 

Pounds. 

340 to 450 
475 to Soo 

575 

625 t o 800 

Cubit- yards. 

1 

i 

i 

No* 3 

No. d 

Nik 3 


* When the bowl ia Wd full oi c;mb. 


then wages are 15 cents and horse hire 10 cents per hour the 
L per cubic yard and the amount of earth moved daily with a 
1 scraper is approximately as follows: 1 


Duutm. 

QunatUy. 

Oust per cubit: 
yard. 

iK 

Cubic yiiftlA. 

Cents. 

too 

48 O 

3-75 

200 

34 0 

it 50 

JOQ 

St, to 

M *5 

400 

22 . O 

r7 oo 

Aoo 

10 0 

2J 50 


art with Animal Draft. — Horse-drawn dump cars, ranging 
opacity from 1 to 3 cubic yards, may be advantageously 
►Joyed where large quantities of earth are to be moved for a 
inctr of several hundred feet, They are generally run on 
►r jo-pound steel rails, with 6 by 6-inch by 5-foot unballasted 
spaced about 4 feet, center to center. The cost of laying 
1 a track averages $xoo jxrr mile, exclusive of the value of 
materiaL 

dump car with a capacity of 2 cubic yards weighs alnml 

Thr fcsurra cm the amount of work [>crlttrrncd aind arc Iwiaed >m d,iLi 
lion! in '* EUfthwoit ajwJ Us Cost,” by IL F. CiUeUc* McGraw-liiU Book 

pwiy, NVw York, 191 a* 
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urns of earth. A horse c 
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. are given. The hauli 
_ ap different grades is i 


- . rae. 

Two horses. 


Cubic yards. 


5 0 


3-0 

- 

2.0 

' 

1-5 


0.75 to I . 10 


a -i horse hire io cents per hou 
- ?y one horse will move apprc 


_ uaefr. 

Cost per cubic 
yard. 

.. iris. 

Cents. 

^ : 00 

O.17 

V' 05 

O. 18 

-5 - 40 

0.19 

,c :c 25 

O. 20 


> Revelers, each handling from 15 

s : . •: shovels are occasionally used 
v ^ hirge cuts are to be made or hes 
log loaders are offered on 
^ . v* attachment so that the loader can 
0 %hcn desired. The dipper used ha 
.. : *4 of a cubic yard, and under fav 

^ •• 50 to 60 cubic yards per hour can 

: n shovel work costs from 9 cents per cu 


x of work performed and costs are based on c 

- ' ^ - %v »x Cost,” by H. P. Gillette. McGraw-Hill B 
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ROCK EXCAVATION 

vious to excavation rock is broken by an explosive into 
.ents that can be handled readily. 

is transported chiefly in carts, wagons and cars, although 
y he moved for short distances on wheelbarrows or thrown 
y hand in shallow cuts. 

cubic yard, place measure, of rock increases from 60 to 
r cent when broken up. On an average only 60 per cent 
tch yardage of rock can be hauled as of earth. 

/ment for the removal of rock which is classified as “loose 
and “solid rock* 1 is on the basis of the cubic yard, “in 

II 

A. BLASTING 

e holes in which charges are placed are usually bored with 
drills. The diameter :ind spacing of holes depend upon the 
t>f explosive used, the character of the rock and the method 
ndling it. Asa rule, the holes are spaced a distance apart 
to their depth, although in hard rock they are often placed 
1 together. Close spacing increases the amount of drill 
required and the quantity of explosive used, although it 
en more economical because of the smaller size of material. 
1 makes handling cheaper. 

Ming. — Hand drilling is preferred for logging work because 
s limited amount of rock moved and the difficulties of trans¬ 
it drilling machinery and equipment to the site of the work 
ere are three forms of drills used for hand work; namely* 
chum drill/* the “jumper drill” and the “hand drill.” 
f urn DrilL — This is the most economical form of drill for 
up to 30 feet in depth and from i\ to i\ inches in diameter 
e drill consists of a 1}- or ij-inch round iron bar of the 
red length* on one end of which is welded a steel chisel bit 
30 to 100 per cent wider than the diameter of the rod. 
al rods of different lengths are required for drilling a deep 

e drill is operated by raising it from 18 to 24 inches and 
iag it to drop, the weight of the drill furnishing the power. 
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one ton and holds about 5400 pounds of earth. A 
pull a loaded car on a level all day, and can go up 
grades occasionally, if frequent reals are given. 1 
ability of heavy horses pulling cars up different g] 

proximately as follows: 


Grad*. 

One horse. 

Two horse* . 

Level... 

Cubic yards, 

! CO 

Cubic yanJi 

5 0 

r per cent . 

1 IO 

\ 3 0 

2 per cent. 

0 f >4 

2.0 

4 per cent.. 

0 57 

15 

4 per cent 

0 iS 

0 75 t* 


When wages are 15 cents and horse hire 10 
2-cubic-yard dump car drawn by one horse v 
mately the following yardage daily: 



Dislajieir, 

Ounntity, | 


Fti-l. 

Cubic yard^4 


lOOO 

85 tip 90 


2000 

ho to 65 


3000 

35 to 40 


4000 

20 to 

The cars 

are loaded by : 

shovclers t etc 

18 cubic yards daily. 1 


Steam Shoirfs. Sleam 

shovels ar* 

logging railroad work where large cuts < 
ditching work done. if American H log 
market with a steam shovel attachment 
converted into a shovel when desire j 


capacity of approximately of a cm 
able circumstances From 50 to 60 m\ 
moved. Regular steam shovel wo 

yard upward 

1 The figures on the amount of work per 
contained in 44 Earthwork and its Cost, 

Company. New York, igu, 
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in explosive sails 
hange when com- 
ily as a cushion and 

ugths and are graded 
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>eing preferred for many 

great suddenness and will 
fragments. It is espei tally 
mall drill holes are necessary 
rock because their explosive 
. and the tendency is to hen ve¬ 
in to shatter them into smaller 
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One man can operate a drill for holes 3 feet or undei 
men for those of medium depth and three or foi 
deepest holes. 

Trautwine gives the following as an average 
for a chum drill: 


Character of rock. 


Diu- 


Hard gneiss, granite or silicious limestone 

Tough compact hornblende. 

Solid quartz. 

Ordinary limestone. 

Sandstone. 


Jumper Drill. — These are shorter than 
operated by two or more men, one of whom 
drill and revolves it about § of a revohr 
while the other men strike the drill hea- 
sledge hammers. 

The drill rods are of f-inch octagon 
or inches wide. The maximum dt p 
a three-man jumper drill ranges betwtu 

Since it can be held on the exact 
for smaller holes than a churn drill 
glomerate rock, because it is not so <; 

The amount of work performed in 
holder and two strikers, using a jun 

. i 

lows for 6-foot holes: 1 

rUJ 

dynsmi 

Character ot 


Granite.... 
Trap (basalt) 
Limestone. 


Hd 9 t<] Drill. — The hand 
drilling, except that the oper 

1 From “Handbook of Cost D:it 
Hshing Co., Chicago, HI., 1910. P 
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ted in packages 

r 1 by ij inches in 
ly filled with from 
try. The open end 
foil, or paper. Caps 
;<) moisture. Several 
• o. 6 is preferred, 
blast a piece of safety 
ad one end inserted into 
i the filling. The fuse is 
; inch from the open end. 
*r insertion in the primer. 
Kimite of the same size and 

-ting the cap into the primer, 
to open the paper at the end 
u ned stick about the size of 
deep in the dynamite. The cap 
averted in this cavity and should 
unite, otherwise the sputtering of 
unite before it does the cap. Tin* 
around the fuse with a string, care 
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Dynamite which is rather soft re 
is packed in paraffine-coated paper 
standard size being ij by 8 inches am 


Other sizes, from £-indi to 2 inches 


^ V » 


over in length are also manufactur 
packed in sawdust in wooden box* 
each. 

Dynamite freezes between jt 
when frozen must be thawed bef< 
are best for this work consist of ? 
having an inner water-tight r< 
receptacle for warm water v. 
Fahrenheit, otherwise the nit 
absorbent. Cartridges an 
warm room and left durin 
in an oven, near a lire or pi* 

A few cartridges can be 
in a water-tight box and bn 
Great care must he taken 
into contact with moi 
for the absorbent than hi 
driven out; on lo 
explosives are also cxpjA 
Dynamite with a I 
teriorates during 
if kept for long i d 
liberating nitrous ftlVW 
explosions. A green! 
dication of chef 
such condition is iU n 
Nitro-glycerine 
the hands, and nM 
headaches. Th|| 
which should be«|| 

Loading Hid* 
hole because CXfll 
there are no ah 


xzmer. If Lht 

- is smeared 
* point where i 

r a prevent the ent 

ae blasting cap. 
yxfcf to use the m 
? shown in Fig, 
4^333! in the side 0 
ii sharp wooden 
y ^racked as shown, 

. j>-vi ctory because th< 
tue side of the bore 
y disturbed by the tai 
^ sip cannot be pullcc 
y thus cause a tnisfin 
^ ? fo placed on top t 
vl m deep holes, manufac 
^ j thiit additional blastin 
l gunnb throughout the 1 
spiral to fire several di 
an? used in connection 


****** 

— wwc* inserted m a cap coni 
. ^fxary and potassium nitr 
r a the rap is plugged with si 
in Hg. 76, c. When an 1 
- jton placet! in the center of the 1 
1 jpnz b to separate the two wires 
^ j irire on a charge on one side a 
m the opposite side. The enl 


mm m leaving one free wire ext 
^ hole. The two leading wir 
^then connected to the above wii 
ted point 

lhc P°'f ot 


• * 


When all is in rcadin 
the battery a 

*^rtric tiring machine. 


sbnuW always be done with a i 


lining 

{U0 I ^ving any metal parts, and the t 
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i ,l must be free from all forms of grit, and of such a nature 
1 will pack firmly. The most satisfactory is moist clay or 

cr the charge has been pressed tightly in the bore a paper 
nay be placed over the primer to keep it dry and from 2 
inches of tamping material put in and firmly, but gently* 
1 l\v«v to inches mure of tamping material are again 
I and thoroughly tamped* After 5 or 6 inches of earth 
been placed in the bore the tamping can be carried on 
ut fear of premature explosion. The hole should be filled 
r surface and the material tightly packed, or it will blow out 
lurh 1 >1 the force of the explosive will be lost, 
c Explosives. Low explosives belong to either the soda or 
ihpeicr class and are known as black powder. The average 
in approximately 75 per cent of nitrate of soda, or India 
:ter. 10 per cent of sulphur, and 15 per cent of carbon, 
mite uf 75 per cent strength is usually rated as six times 
;cr than average black powder. Soda powders can be made 
k r than saltpeter powders but are more absorbent of 
ure and, therefore, deteriorate quicker, 
ck powders are especially suited for loosening hardpan, 
and other soft or rotten rock where a lifting action is 
d. It is much slower than high-grade dynamite and does 
utter the rock as much. It is also used in redwood opera 
to blast open logs that are too large to be handled otherwise. 
ck powder is fired by a safety fuse, by a safety fuse and a 
f low power, or by an electric fuse. In loading holes the 
lt ma\ lx- plated loose nr in cartridges. When the holes 
downward the latter form is the only method possible, 
priming holes it Is customary to place the safety fuse or 
fuse and cap at the top of the charge while electric fuses 
inarily placed in the renter of the charge. 

1st clay is the most satisfactory tamping material* 2 or 3 
‘ of dry earth being placed over the powder to prevent the 
cud of the charge from becoming moist, 
en blasting with bhu k powder the holes may be “sprung’ 
dynamite before the powder is inserted, in order that a 
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being taken 
tridges are 



r Harder. Dynamite < 
about of a p 
- ad 3^ of a pound per < 
w-r snodd not be charged 

.irquined per cubic yai 
v me depth of hole, char 
^laxities on the use of 1 
-r art rules for determining 
_ . pound per cubic yard 
. ram i§ to 3 pounds per < 
- to use under given a 

_ zr 1 few trial shots. 

... x 50-pound cans and costs 


-- k^vsting 

^ ~ xhe right-of-way of roads, ti 

. - tc and building sites can ofte 
- : _t : by the use of explosives. D 
-- itst grades is preferable to t 

■ 

_ vs: y'/Jh reference to the stump sh 
v srjmp. character of root system, 
.always be placed immedii 
-.v ir. it- and as near as possible t 


. viifc a shallow root system require i 

^ v ,;r. :a? roots. 

„ nri \-v and moist soils than in ligl 



v • 
^ V- 


„ n) iw srumps with long tap roots the ch 
. :)v ; ;i p root and at a distance imder gr< 
;Vv rfi-meter of the stump. Forty per 

T>n'h*rred. 

by H. B. Gillette. Myron C. Clark Pv 

: ,..kx P- 
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press stumps have many lateral roots and since they 
ly grow on mucky soil they are difficult to blow out. A 
powerful explosive, such as 60 per cent dynamite, is recom- 
ied by manufacturers. The common practice with swamp 
l*s is to place a £-pound cartridge under each large lateral 
and 4 or 5 pounds under the center of the stump. The 
;e h then tired with an electric blasting machine, 
imps with defective centers often split apart, and allow the 
of the explosive to pass upward without blowing out the 
This can be obviated by placing a chain around the top 
e stump. 

(lere a right-of-way must be cleared of stumps, it is easier 
ow them out before the tree is cut because the weight of 

rown helps to pull out the roots. 

lc holes in which the explosive is placed are best bored by 
ich auger welded to a 5-foot iron rod that has a ring on the 
r end through which a round stick can be inserted for a 

ie. 

c depth of the charge below the stump should be governed 
ly by the size of the stump itself. Dynamite, in exploding, 

. to exert a force equally in all directions. When placed 
r a stump the soil below the charge offers greater resistance 
the soil above and the force is exerted upward in the form 
\ inverted tone. Consequently the deeper the charge is 
d the wider the cone at the surface of the earth. 
rule 1 followed with success in Minnesota was to place the 
;c at least i-foot deep for all stumps 1 foot or less in diam¬ 
ond proportionally deeper as the diameter increased. 

']e_> are charged, primed and tamped in a manner similar 
re holes in ruck, Knough explosive should be placed under 
tump to remove it at the first shot, because it is difficult 
Lkc an effective bla.-i in loosened dirt, 
e thousand stump- ranging from 18 to 48 inches in diam- 
ind averaging 50 inches, which were blasted in Minnesota 
red from one-half to eight, 40 per cent dynamite cartridges, 
vcrage number being three per stump. 

k 9 tt Minnesota Farmer's Institute Annual, No. 21,1908. 
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The DuPont Powder Company recomnu 
charge of pounds of 20 per cent dynan 
diameter of stump, up to 4 feet; above this 
per foot in diameter. 

On dry ground one man can bore holes 
an average of fifty stumps per day, if the’ 
tered. 


TIMBER WORK 


The construction of trestles, culvert 
timber work is done just previous to tra< 

Trestles . — These are used in crossing 
where the cost of a fill would be exce- 
to build than heavy fills and when th< 
time only, the trestle timber can be take* 
line. 

They are built in two types known 
trestles, and are made in sections, e 1 l 
12 or 14 feet apart. 

Pile trestles are used largely ! 
spots where good foundations f< 
secured. Low pile trestle bents ■ 
piles from 12 to 15 inches in diarm 
roadbed. On a standard gauge 
center of the roadbed and the 
to 28 inches on either side of 1 
for standard-gauge track tour 
ones being spaced 3 feet apart 
piles 26 inches, center to ccm 
ones. 

They are driven with pile . 
and are sawed off at ihc rtv 
by 10-inch, a 12 by 1: inch 
a “cap." is drift bolte 
bolts. 

The bents are cornu 
9 by 16 inches in size 


hie 


edit! 
1 -Ot 0U 

hca ton 

bails on pil 

n foundatk 
be used, slu 
u c for the 


if piles from 1 
1' 1 mdation. wl 
c ±rc made from 
hi* are secured 
>i<n» U 
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■cs. The bents are placed 
of two piles driven 56! 

■ of this character is made 
r from twenty to thirty-six 
per day of ten hours. The 
"Vc the ground level, and the 

height. 

1 10 inches, are laid on top of 

■ ti by 8-foot cross ties arc laid. 


I rails are used. 

1 hirty to forty tons are generally 

r mile, of a road of this character is 
ior stringers and crossties, 
u ut constructed on swampy ground in 
■ cost £1300 per mile, exclusive of the 

these are made U>th of round and squared 
inner must be brought from a considerable 
V to use the latter because they are easier 
durable. 

ills, consist of four supports, or legs, made 
rum 15 to iS inches in diameter or 10- by 
v 12-inch squared timbers. On a standard-gauge 
I legs are vertical and jS inches apart, while the 
given a bailer of from 2 to 3 inches for each 
i The legs rest on a timber called a sill to which 
Ited. Sills vary in length according to the height 
and project about 2 feet beyond the base of the 
The tops of the legs are covered with a cap 12 or 
ig on which the stringers rest. 

tents may rest on mud si]l>, or piles. Where mud 
sed they are frequently 1: M 12 inches by 4 fed and 
1 at right angles to the bent, and a sufficient number 

1 See The August, 1-00, pp. 37-38. 
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are used to pr^vice a grearer xurmg surface than that d 
by the main dlL 

Mud has are suited in xttum solid enough to prov 
firm support but they are iu ac^pced tor use in swam 
stream beds. The :uunc~:xc> ust-a in the two latter 
consist of piles driven tu bc-a rock. me being placed unde 
base of each leg, and cut id c ir 5 :eet above high -water ma 



by R. C. Ball. 

Fig. ;3. — A Round Timber Tresve or. a Logins Railroad. 

The lanre skid w ay on :he rxn: ^ several :oet below the level of 
the tract. Alabama. 

Stringers, ties and guard rails are used as on a pile tr< 
and the bents are braced in the same manner. 

Cost of Trestles. — Framed trestles are frequently buil 
contract, the price being regulated by the amount of timber 
and the height of the trestle. The labor charge for trestle 
struction where the structure is less than ic feet in height is 
$2 to $4 per thousand feet of timber used, while high trestles 
cost from $7 to $10. 
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Payment for pile trestles, when built by contract, is made on 
e basis of the number of piles driven and the amount of sawed 
uber used in the remainder of the structure. 

Dunnage or Dust Road. — This is a type of cheap logging 
ad employed for spurs in the cypress swamps of Louisiana 
bene the bottom is too soft for dirt ballast, and the cost of 
pile road is not warranted by the amount of timber to be 
moved. 



Fig. — T!k Fyundaltoti lor a Dunnage RcmuI Loublamo. 


The construction of a dunnage road is preceded by clearing 
right-of-way from 15 to jo feet wide from which all brush is 
it and stumps removed from the line of the roadbed* The latter 
covered with small poles from 5 to 6 inches in diameter, laid 
ase together, lengthwise of the right-of-way. These give a 
ide 1 rearing surface and serve as a bed on which the ballast is 
aecd. The crossties are laid on the poles and the rails spiked 
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//omori"^ from ? m jo gms he ised because ^ type of 
roadbed rill not rzu 5 

The lanor nf csnnnme dmjnsuee roads fadafivg tile 
.ay:r.g %nrt Vtkni_r li 50c per mfl< 

Crurjjnrk. —A rl . :un. mar be used when, 

r/t;lr<virLs ~ross > ■»- ' . • • • ■ -n lor i dlL md whrtv 

‘he .umher c;mp : • -: ~ soared w poi it fifing. Lop iS or 

24. inches in diameter ant ni or i.i feet tanjr are across 

trie right-of-way at interval of i feet. On top of these, and 
para. lei to the r : _ - 14 ache* 

diameter are paired oenter to center. These are 

notched into the ooe&~&ads and fHft hntlnt Id |fcpm The 
rros-ties are then hid 00 top of these stringers The cross- 
skirls are given a greater bearing surface by p 1 **^ u sfans n or 
poles from 4 to 0 inches ai diameter and S or 10 feet long at 
right angles under 

Labor on work of tlm diameter coots film $4 to $6 per thou¬ 
sand feet of timbe^ 

Corduroy for Lagging Rihids. — An excellent practice followed 
by some loggers in the South is to corduroy unballasted spur 
track.s on wet ground with 16- or 20-foot poles from 4 to 12 inches 
in diameter (Fig, 80). A pole is placed in the space between 
the ties and projects out far enough on either side to rest on 
solid ground or roots The poles provide a level support to 
the track. Even though it does sink temporarily under the 
weight of the train it will go down on a level, so that there is 
no danger of derailment, while shims placed under the ties par¬ 
allel with the roadbed often allow the track to settle on one side. 
When spurs cro^ swampy ground, some loggers dispense with 
ties, and cover lhe roadbed with poles 10 or 12 feet long to 
which the rails are spiked. A road of this character will support 
light traffic even on a very wet bottom. 
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uh'trts. — These are used where the grade crosses very small 
ims. or slight depressions where it is necessary to have 
nagc from one side of the grade to the other, 
hey are ordinarily made by placing logs from 18 to 30 inches 
iametcr across the right-of-way on either side of the stream 



Fir-. So, * A Spur Logging Railmod rtirduroyed with Poles. \rk rasas. 

covering them with slabs split from 12 - to 18-inch timbers, 
sh Is often piled on top of the slabs to prevent i he flirt from 
ng through, and the grade is then built over the culvert. 

: culverts made of plank are seldom used because of the 
iter cost for material Round galvanized iron culverts are 
* used on some main lines. 
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cd Rads. — Rails are classified according to their weight in 
ids per lineal yard, and those of a given weight arc now made 
uniform size. 

he chief parts of a rail are the head, the web, and the 
;c base. The head contains 42 per cent of the metal, the 
21 per cent and the flange 37 per cent. 


WRIGHTS AND DIMENSIONS OF STANDARD RAILS 1 


Weight i*t yard itt pound*. 


Dnrautasa in isciim 


* f mw Uwr inivnuitbnd Library of TctlmnUifiy, Vo). ^sli, 15?, p. 


ails are sold by the long ton, Although the standard rail 
:th is 30 feet, shippers reserve the right to include 10 per 
[ of from 24- to 28-foot rails in a given 


i arrow-gauge roads use 25- or 35-pound 
s; and standard-gauge 35- or 45-pound 
i on spurs, and from 45- to 70-pound 
s on main lines. The lighter rails are 
advantage on spurs because they can 
landlcd more readily, 
he long tons of rails of different weights 
aired per mile of road may he found 
multiplying the weight per yard by 11 
dividing the result by 7J Ordinarily the weight of the rail 
tiunckper yard should equal the number of short tons carried 
all the drivers of the heaviest locomotive that is to be used. 


Fie#. Si. — A Standard Rail 
Head. A, the head 
B the web. C, t he fiance 


Trample; weight of rail, 0© pounds, per yard; then 


94 ton*, 649 j win mil, 
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For example, a locomotive ixaving a weight of 80,000 pounds 
on its drivers should not be operated on less than a 40-pound 

rail. . 

Lumber companies frequently uy or tease second-hand 
rails from trunk-line railroads. The latter practice is com¬ 
mon in some sections, where trunk lines have second-hand 
steel, which accumulated when a change in the weight of the 
rails was made on their lines. The lease of steel at low rates 
serves to encourage the development of the lumber industry 
along the trunk line because it reduces the lumberman's invest¬ 
ment in equipment. . 

The price of new rails at steel mills is about S32 p er ton. 

Rail Fastenings. — Either angle bars or fish plates are used to 
strengthen and brace the rails at the joint. 



a 

82. — Forms of Rail Fastenings. 



a, angle bars. b. fish plates. 


Angle bars, which are of several patterns, are bolted on each 
side of the joint with from two to three bolts in each rail head 
(Fig. 82, a). They are used on main-line logging roads. 

Fish plates, sometimes called “straps,” are plain bars of steel 
bolted to the rail in the same manner as the angle bars, but 
usually with not more than two bolts per rail head (Fig. 82, fd. 
They are especially adapted for logging-spur tracks, because they 
can be put on quicker than angle bars and are equally serviceable 
for light traffic. 

Standard requirements call for 357 joints per mile. 

Spikes. — Rails are fastened to the crossties by square 
spikes which vary in length and size with the weight of rail. 
Four spikes are driven to each tie, one on each side of each 
rail. 
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riMATED AMOUNT OF MATERIAL REQUIRED FOR ONE 
MILE OF TRACK FOR RAILS OF A GIVEN WEIGHT 


ht of rails 
■ yard« ., ,, * 

lA 

20 

*5 

30 

35 

40 

45 

55 

do 

6 5 

\h-t of tons 
?? 40 pounds*. 
d% m spike* 

3$) 

3*i*: 

jqI 

47* 

55 


7°i| 

7»t 

SnJ 

G41 

lHO$ 


.070 

377° 

4140 


ruu 

0420 

6420 

6420 

\>vr of angle 

357 

157 

357 

357 

357 

357 

357 

357 

357 

357 

bur uf cross- 

K 1 T * 1 . . 

35 JO 

33*° 

35 

35 

301 7 

2A40 

Jfqo 

2640 

2640 

234^ 

fh uf bolt's 

1 nuts. _ 

JtS 1 

135 

353 

7<H 

704 

i124 

M24 

1171 

1217 

1S25 



« STUB SWITCH 




Oc6 * frVj* A (It 1 # 
rh - Untfin 

3CW* fir** NuiuM *V» ^ 

n;. S3*—Two Forma ol Turnouts used on Logging Railroad*, u, Iht atub 
twitch* h t the aplit switch* r, a standard frog. 


Digitized by LjOOQle 








290 


LOGGING 


Turnouts. — The device used to connect two given sets of 
track is known as a turnout. It consists of three separate parts 
known as the switch, the frog and the guard rails. 

(O The switch is the moveable part of the turnout and is 
the point at w'hich the two divergent tracks meet. There are 
two kinds in use by loggers; (a) the stub-switch in which both 
mainline rails are cut (Fig. 83), and ( b) the split switch in which 
but one main-line rail is cut (Fig. 83). The latter is preferred 
because of its greater safety. 

( 2) Frogs provide the means by which the flanges of the wheels 
can cross the rail of the track when the train is entering or leaving 
a Hwitch (Fig. S3. uV Frogs are built ready for use in the track 
on d are made for various degrees of curvature, each size being 
designated by a number. Those in most common use on stand- 
x*A gauge logging roads are No. 6 (9 0 32'), No. 8 (7 0 09') and 
to (s° 43'V The number of a given frog can be determined 
.t. dividing the length of frog by the width of the frog heel, 
*ip v joticnt being the frog number. 

Both on the main line and the spur, guard rails, from 10 
' Usi long, are placed opposite the frog and serve to hold the 
f WflgcH against the outer rail and thus make the wheel 
ns-: the opposite side of the car follow the proper rail. 

^ vfcivt between the head of the guard rail and that of the 

. r: -uJ inches. 

hteel laying and removal 

and removal may be performed either by hand 
r - wi-laying machines. The work is done both by 
, iot w day labor, although the latter is the more 

-wx 4 w«nty-one to twenty-five men, provided with 
^ jpr uae or more cars carrying crossties, rails and 

_ jgv by hand from 1500 to 2000 feet of track, 

- * to 2 cents per linear foot. Rails and 

each holding from fifteen to twenty 
Tri ye :iired number of ties. The cars are 
__ j^jjiBodve to the point where construction 
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> begin. Ties are then laid in position on the right-of-way, 
the rails placed on them. The rails are connected by angle 
or fish plates and spiked to every third or fourth tie. This 
s the rail Sufficient bracing to hold up the train which is 
led forward a rail length and the operation repeated. In 
ng up track this process is reversed. The cost is about the 
e as for laying track* 

Kirs are moved with such frequency that it is seldom feasible 
airy a stock of bent rails for curved portions of the track* 
early all cases it is practicable to bend the rails to the proper 
re as they are spiked. On main-line work a rail-bending 
hine is sometimes employed. 

/here spurs are being built constantly the steel-laying crew 
spend alternate days in removing steel and ties from an 
ruloned road and in placing them on a new roadbed 
n main lines the expansion of the rails during warm weather 
>t be taken into account in order to prevent buckling. To 
edy this a space of of an inch in winter and of an inch 
ummer is left between rail ends. On spurs the rails seldom 
losely so that this factor may be disregarded, 
during recent years several mechanical devices have been 
sited to simplify and cheapen track laying and n moval. 

1 machines now offered are of two general types: (i) those 
t handle the rails and ties in sections or panels one rail length 
G (2) those that handle rails and ties separately. rhe first 
hod is best adapted for flat lands where there are few curves 
turnouts on the Iine t for where these occur the track sections 
it be broken up before they can be relaid. The rails arc laid 
fi “even joints/' 

in operation in Florida using a double-track locomotive crane 
iloys a train made up of a locomotive, four flat cars and the 
:k mover at the rear end. The train is backed out to tin end 
he line that is to be taken up, the bolts on one end of t hi- fish 
tes are removed, and four chains are attached near the <rater 
l 30-foot section, which is elevated several feet by a cable 00 
track mover. The latter is then revolved in an arc of 1H0 
Jfees and the section deposited on the flat car directly behind 
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- - -t—• r=i forward a rail length and the process 

sections, or 300 feet of track, have been 
. r :s switched out by the locomotive and an 

- . loading four flats with 1200 feet of 

. - to a new line where with the track 

... — is reversed and the track laid. 

on this operation consists of one track 
— rs track-moving machine, one negro laborer 
-_scen and loosen chains, and three or four 
tt pound to handle the section, bolt up and 
jc perform similar work. 

and taking up track is approximately 
This crew, in addition to averaging 2000 
_ ■ ig ais the right-of-way and cuts wood for 

.difficulty of handling turnouts and curved 
• ^ iis recently been patented for handling rails 
... The machine is mounted on a flat car and 
~.£ess transfer chains which run from one end of 
■- .:xr and project over the forward end to the outer 
?r. the end of which may be lowered or raised 
, 7^ transfer chains may be operated in either 

.. ..-v used for the transport of ties from the track to 
. ^-_^e on the car, or vice versa, 
o. for handling the rails extends along both sides 

- x and projects beyond the forward end for a dis- 
.. ... to permit the loose rails to be gripped at the 
Nock and tackle suspended from the trolley. 

- iriving the various working parts of the machine is 
an engine which is provided with steam by the 
It is mounted on the rear of the car. 

.. ,jp ^dc the machine is run out to the end of the 
^•-r the track is broken up the rails are gripped near the 
Vested off the ground, carried to the rear on a trolley 
-i : along the sides of the machine. The ties are placed 
rinsfer c hains by laborers, and transported to the car. 
•v -ae panel has been taken up the car is moved back for 
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another panel length and the operation repeated. For track 
laying the process is reversed. 

A device for handling rails and ties at an operation in Oregon 1 
consists of an 8- by 10-inch, or 9- by 10-inch donkey engine 
equipped with two drums having 24-inch barrels and a capacity 
of from 1200 to 1400 feet of f-inch cable, and an “A” boom 
on which are hung two blocks, one in the peak and one midway 
between the peak and the frame on which the equipment is 
mounted. 

The donkey is placed on a car and, with an empty flat in front, 
is run out on the track to be taken up. The machine can 
operate only on straight stretches of track; hence, where there 
are frequent curves, a set-up must be made at the head of each 
curve. The maximum range of the machine is from 1000 to 
1200 feet. 

A cable is run from the peak block to another block which is 
attached to a tree or stump about 30 feet to one side of the track. 
A second cable is also run from the lower block to one on the 
opposite side of the track. The lines are then dragged by a 
horse to the end of the spur. 

The bolts are removed from one end of the fish plates, and 
the latter left on the rear end of each rail. The cable is then 
attached to the rail and it is drawn forward beside the next one. 
When four rails are attached they are drawn in along the side 
of the empty car, and loaded with the line from the peak block. 
About sixty-four ties are made into a pile, a choker placed 
around them, and the pile drawn in at the side of the flat car 
where they are loaded by hand. In ten hours, twelve or four¬ 
teen men can pick up and load from 1200 to 1400 feet of track 
without the assistance of a locomotive. 

Track-laying crews are followed by back spikers, who complete 
the spiking of the track. On main line and curves four spikes 
are placed in each tie, two for each rail, but on spurs every other 
tie may be spiked. The track can be taken up more readily 
if it has a minimum number of spikes to pull and the life of the 
tie is also increased. A crew of seven men will back-spike 1600 
feet of track per day. 

1 The Timberman, Portland, Oregon, August, 1912, p. 48. 
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The back-spiking crew is followed by the surfacing gang who 
level up the roadbed with ballast, dig or open drainage ditches 
alongside of the track, adjust the gauge, raise the outer rails on 
curves, and perform any work necessary to put the road in a 
condition for operation. On main lines a large amount of sur¬ 
facing may be done, but on spurs it is limited. 


Speed, Miles per Hoar 



Fig. 84. — Diagram showing the Customary Elevation of the Outer Rail, in Inches, 
for Various Degrees of Curvature. 


Roads which have sharp curves must have the gauge widened 
to reduce the frictional resistance of the wheels against the rails. 
It is customary to widen the gauge at least ^-inch for each 2§ 
degrees of curvature in excess of 5 degrees. For example, the 
gauge would be increased ^-inch for a 20-degree curve. The 
extra width allowed is dependent chiefly on the width of the car 
wheel treads. 

The centrifugal force of a train under speed tends to force the 
wheels against the outer rail. This tendency increases with 
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Speed and il greater on a sharp curve than on an easy one. It 
i> overcome by elevating the outer rail and lowering the inner 
niu and also by coning the tread of the wheels. The diagram 
(Fig. 84) shows the customary elevation for standard-gauge 
track on curves up to 40 degrees and for speed up to 30 miles 
per hour. 

The elevation for track of another gauge is approximately in 
proportion to its relation to the standard-gauge. 

On light work forty men may surface and put in condition 
about one mile of road per day, at a cost of from $60 to $75 
per mile, while on main lines the cost.may be $600 or more per 
mile. 

Cost 0/ Construction, — The cost of construction per mile on 
l--'L'L T ing railroads varies wirli h wen in a given region. The two 
factors that greatly influence it are topography and the character 
of the bottom on which the road is to be built. 

Construction is cheapest in the flat pine forests of the extreme 
southern States, where a minimum of grading is required. On 
the other hand the rough toi>ography of some of the Pacific 
Coast country often requires heavy grading work and high 
trestles and the roads must be built more carefully for trans- 
pi iu the large and hea\ nber. Swamps such as are found 
in the cypress region also necessitate a heavy expenditure because 
the main roads have to be built on piling. 

Loggers in all sections spend a maximum of from 50 to 75 cents 
per thousand feet of timber hauled for the construction of the 
road, from 20 to 30 per cent of which is expended on the main 
line. The cost of main line logging roads, exclusive of rails and 
other supplier in the southern pine region ranges from $700 to 
$,♦000 per mile, and on the Pacific Coast between $3000 and 
$6000. Spur lines in the South cost from $250 to $600 and on 
the Pacific Coast from Si 500 to $2000 per mile. The cost of a 
main fine including new steel rails, angle bars, spikes, crossties 
■ukI supplies will exceed tin figures given by from $3000 to 
Jipoo per mile. 

If ainknante-of-Way* — Section crews are employed to keep 
the road ballasted up. maintain the gauge, keep the drainage 
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ditches open, replace broken or decayed ties and to make any 
repairs that may be required. A crew of five men under a 
section foreman will keep in order six miles of main line or from 
eight to twelve miles of spur road. 
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INCLINES 

Loggers in mountainous regions often find it necessary to 
raise or lower loaded log cars on grades too steep for the operation 
of locomotives. These conditions may be encountered in bring¬ 
ing Umber over a ridge from one valley to another, or from a 
ridge to a lower level on which the logging railroad is located, 
or vice versa. Logging inclines are often used to overcome 
difficulties of this character. 

A common type is one in which a heavy hoisting engine and 
a Urge drum are placed at the head of the grade and the cars 
are drawn up, over a wooden or a steel rail track, by a cable with 
one end attached to the front car and the other wound on the 

drum. 

The roadbed does not demand the heavy construction required 
wheyi train:* - bet au here is no pounding action such as is 
produced by a locomotive. An uneven grade is not a serious 
handicap unless there are portions which are so gentle that cars 
be returned t<» the foot of the incline by gravity, in which 
case a trip line must be provided which will pass from the hoisting 
engine through a block at the foot of the incline and then back 
to the summit. The main cable 1 is usually i inch or inches in 
diameter, and the trip line l inch. 

The wear on a cable from friction is great and to reduce this 
it is customary to place wooden rollers in the center of the track 
QVCr which the main cable may run. Overhead rollers supported 
cm a framework are used to hold the cable down where there are 
sudden rises in gradient. 

Inclines should be built approximately in a straight line 
because greater power is required when the direction of pull is 
changed and the life of the cable is shortened when it passes 

: 1 in' rou*t Miishu u»r> i .il-lt is one with 5 or 6 strands of 7 wires each. 
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over rollers at curves. The maximum efficient length for an 
incline seldom exceeds 8000 feet. 

When loaded cars are hauled up one slope and dropped down 
on the other side, the distance on the downgrade should not 
exceed the maximum for an upgrade haul. 

An incline in Montana which transports mining stulls upgrade 
to a flume 6600 feet distant uses 16-foot steel rails weighing 88 
pounds each. The lower 5000 feet of the road has a 7 per cent 
grade, and the remaining 1600 feet a 12 per cent grade. Power 
for hauling up the cars is supplied by three boilers having about 
8o-horse-power capacity which furnish steam for a 50-horse¬ 
power engine. The latter drives the drum which holds 6800 feet 
of 1-inch cable. 

The cost of construction was as follows: 


834 rails, 36J tons, at $40 per ton. $1,460.00 

Grading and laying track. 4,470.00 

Spikes, 1750 pounds at 2 cents. 350.00 

Bolts, 3336 pounds at 3 cents. 100.00 

Fish plates, 1668 pounds at 5 cents. 83.40 

Hauling steel to tram at $20 per ton. 328.50 

Crossties, 4470 at 50 cents each. 2,235.00 

4 cars at $40 each.. 160.00 

6,800 feet of i-inch cable, delivered at tram. 3,425.00 

3 boilers, drum and engine (2nd hand) installed. 2,000.00 


$14,611.90 


The average daily output is either 800 stulls 8 inches and over 
in diameter or 1100 5-inch to 7-inch ones. The annual capacity 
is 150,000 stulls. 

The daily labor charge is as follows: 


2 men at the flume dump at $3 each. $6.00 

3 car loaders at $3 each. 9.00 

1 engineer at $4. 4.00 

1 foreman. 3-50 


Total $22.50 


There are several devices, known as u snubbing machines,” 
used for lowering logs down an inclined track. 

The chief feature of the friction-brake snubbing machine is 
a heavy frame, carrying a large drum on which is wound the 
cable that holds the loaded cars in check. The speed of the cars 
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is regulated by means of heavy band brakes placed on flanges 
attached on either side of the drum. 

The haul cable is returned to the top of the incline by various 
devices. One type consists of a small drum placed on one end 
of the main drum shaft and has a trip line from a yarding engine 
wrapped two or three times around it. When the main cable is 
to be wound up, the trip line is tightened by sheave pulleys, and, 
as it is wound in, the main drum is rotated. 

Another method used is to employ a donkey engine equipped 
with a large drum and i£-inch cable with the cars attached to 
the free end. The speed is controlled largely through the car 
brakes supplemented by friction brakes on the drum. Empties 
are brought to the head of the incline by winding in the main 
cable. 

On some inclines the empties are brought up by a gravity 
plane. The snubbing device consists of a large drum equipped 
with friction brakes and provided with a cable which is passed 
three or four times around the drum to prevent slipping. A 
single track provided with an automatic switch at a point midway 
between the head and foot of the incline is used. 

In operation loaded cars are attached to the cable at the 
head and empty cars at the base. The loaded cars proceed 
down by gravity, passing the empties on the midway switch. 
When a loaded car reaches the base the cable is removed and 
attached to an empty and another loaded car attached at the 
upper end and the trip repeated. 

Hydraulic machines for controlling the speed of cars lowered 
on inclines are used to some extent in the Northwest. 

A device 1 of this character is shown in Fig. 85, a and b. 

The water cylinders (A") are closed at both ends and are con¬ 
nected with the pipe ( L) which has a plug valve (A/) near the 
middle. When (Af) is closed the water is confined and holds the 
pistons (Z 7 ) rigidly in place. Opening the valve (A/) allows 
the water to pass alternately from one end of the cylinder to the 
other, the speed being governed by the extent to which the valve 
fa opened. The controlling levers are so arranged that the valves 

1 See The Timbennan, Portland, Oregon, October, 1909, p. 51. 


Digitized by LjOoq Le 



300 


LOGGING 


( M) can only be opened and closed gradually, thus avoiding 
heavy shocks on the cable. In addition to the hydraulic cylinder 
brakes the machine is equipped with emergency brake bands and 
wooden friction blocks. The cable and empty cars are returned 
to the head of the incline by an auxiliary steam-driven engine. 

A snubbing device of the above character was operated on a 
4500-foot incline on which there was a difference of 1300 feet 
elevation. The grade on a portion of the road was 50 per cent 
and averaged 30 per cent for the entire distance. 




b 

Fig. 85. — A Hydraulic Snubbing Machine a, side view. b. top view. 


One car holding 6000 feet, log scale, a total weight of about 
20 tons, was lowered with a i-inch plow steel cable. A greater 
number of cars could have been handled by increasing the size 
of the cable, but since the daily requirements were only 30,000 
feet, log scale, this was unnecessary. 

In a western operation, which had a 20 per cent grade near 
the end of its logging railroad, the problem of lowering cars was 
solved in the following manner: A track was built up the slope 
from the main line to a bench on which a yarding engine was 
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placed both for skidding logs and loading cars. A f-inch cable 
was laid along the track from the bottom of the incline to the top 
where it was passed through a block in the rear of the yarding 
engine and then carried down the track to the starting point. 
One end of the cable was attached to the forward end of the 
empty cars, and the other end to the drawhead on a locomotive 
standing on a parallel track beside the empty cars. The eleva¬ 
tion of the cars was accomplished by running the locomotive on 
the main line toward the mill which hauled the empty cars from 
the parallel track to the main incline track and then to the sum¬ 
mit. Signals for starting and stopping were given by blasts on 
the whistles of the locomotive and the yarding engine. The 
speed of descending cars was controlled by the locomotive as it 
slowly backed toward the base of the hill. 

Safety switches were installed at both the top and bottom of 
the incline so that the cars passing up or down could be shunted 
off the main track onto a siding before they would meet other 
cars or the locomotive. 

Two loaded cars were handled at one time, the locomotive 
placing two empties at the head of the incline and then taking 
the loaded cars to the mill. This arrangement resulted in a 
minimum loss of time for the train crews. 

Dudley . — Where it is not possible to build a straight track, 
and the length of incline exceeds 13 miles, a special form of 
traction device, called a “ Dudley 1 ’ or “Dudler,” is used. It is 
made to operate, loaded, on ascending or descending grades and 
either to drag logs over the ties or to haul them on cars. 

Dudleys are often built in the shop of the lumber company. 
A type used on a western operation has an 18-inch steel “T” 
beam frame, 36 feet long mounted on two sets of double trucks, 
with an 8-foot gauge. The boiler and the link-motion 14 by 14- 
inch engines are mounted over one of the sets of double trucks, 
and a water tank is placed over the other set. 

The traction device consists of a drum or gypsy wheel 6 feet in 
diameter with a 12-inch face set midway of the frame and 2 feet 
inside one of the rails. Underneath the frame at each end an 
open sheave is placed in line with the gypsy wheel and serves 
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•■■> receive or discharge a ij-inch steel driving cable and provides 
a i^tnugnt lead on to the main dnxm. 

' he cabie runs through one of the open sheaves on the end 
a :iic Tame, passes under and three times around the gypsy 
\uitci. dien passes out from under the drum through the other 
> [aii >uc.ive. The lead sheaves hold the cable just 2 feet intiHp 
ei the rail. On curves the cable is held in place by wooden pegs 
• >idceu far enough apart to clear the sheaves. The base of the 
la Her is level with the rail head and when the cable has been 
•‘ickcu up and has passed around the drum, the opposite sheave 
■ .ci >o>us it again in its proper position on the ground. The cable 
i" "i retched tight and is fastened to stumps or other rigid sup- 
chIn at the head and base of the incline. The remaining 6 feet 
between the cable and the other rail is used as a runway for logs 
and is saddled out midway between the wire and the rail to form 
a channel. 

When a standard-guage track is used there is not sufficient 
loom between the rails for both the cable and the logs. The 
l 'udtev is then equipped with two gypsy wheels and two cables, 
one of which operates just outside of each rail. The cable is 
prevented from binding on curves by differential gears which 
tvimit the drums to travel at different speeds when rounding 
cutves. 

thi roads of this character care must be taken to avoid sudden 
changes of gradient, otherwise the cable when at rest will not 
remain in contact with the cross skids. 

When the Dudley is to be used to drag the logs the roadbed 
U made of cross skids from 24 to 36 inches in diameter and 10 
oi 1 > feet long, placed 6 or 8 feet apart, center to center, and on 
l hoe 40-pound rails are laid. 

V' the large gypsy wheel revolves in one direction or the other 
the Dudley is pulled forward or backward, the cable remaining 
viativ*n;»ry. 

The logs are made up into turns connected by means of 
ipaKv On a road in Oregon, 14,000 feet long, having grades 
mivgiug from 5 to 20 per cent a machine of this type hauled 
Hem 15 to 30 logs (25,000 to 30,000 feet) per turn. The speed 


Digitized by LjOoq Le 



INCLINES 303 

attained both empty and loaded was approximately 4 miles per 
hour. 

The cost of operation was 30 cents per thousand feet, log scale, 
for labor and skid oil, and 20 cents per thousand feet for cable, 
making a total cost of 50 cents exclusive of the value of equip¬ 
ment. 

* Machines of a somewhat different type but operating on the 
same general principle are made for hauling log cars. The track 
is made standard-gauge and the gypsy wheel is placed in the 
center of the frame, and the cable midway between the rails. 
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gears that bear a relation to each other of from 2 to i or from 
to 1; and by the use of swivel trucks on which the drivers are 
arranged in pairs and connected, one with another, by means of 
an articulated driving rod. The weight is distributed over a 
long wheel base which permits the use of a smaller rail, fewer 
ties, lighter bridges and a poorer track than for a rod locomotive 
of the same weight. 

On poor track where a speed of from 6 to 12 miles per hour, 
only, is possible, geared locomotives are preferable to rod because 
they have large fire boxes, short stroke engines, and a high piston 



Fio. 86.—A Climax Geared Locomotive. 

speed. The slow cylinder speed of rod engines causes defective 
draft on grades. 

There are two types of geared locomotives, namely, the center 
shaft and the side shaft. 

(1) Center shaft. There are several patterns on the market, 
the ones most commonly used being the Climax and the Heisler. 

The Climax is mounted either on two or three four-wheel 
swivel trucks. When two trucks are used, one is placed under 
the forward and one under the rear end of the locomotive. 
When three trucks are used, two are placed under the engine 
proper and one under the tender. The boiler is of the horizontal 
locomotive type, mounted on a steel channel frame, reinforced 
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with truss rods. Two single-cylinder engines are attached to 
the frame, one on each side of the boiler, and transmit the power 
directly to a heavy crank shaft, placed under the boiler and at 
right angles to it. This shaft is held in position by a frame fixed 
to the boiler, and power from the shaft is transmitted by gearing 
to a central articulated line shaft which passes to the forward 
and rear trucks and runs on bearings on top of each truck axle. 
Pinions fitted on this shaft mesh into gears on each axle and 
thus transmit power to the driving wheels. 

Locomotives of this class are built in weights ranging from 
18 to 75 tons. Those of from 18 to 60 tons' weight have eight 
drivers and those of from 65 to 75 tons weight have twelve 
drivers. 

A Climax locomotive with an upright engine and a “T” 
boiler is built in 15- and 18-ton weights. The frame of heavy 
timbers is supported at each end by a pair of swivel trucks. 
Two vertical high-speed, double-acting engines are located in the 
center of the main frame and are directly connected to a shaft 
which carries two spur gears of different sizes, which mesh into 
two main gears on the center driving shaft. These provide a 
high or low speed as required. A center shaft transmits power 
to the driving wheels in the same manner as the horizontal style 
of locomotive previously described. This locomotive is used on 
stringer and light steel roads. 

The Heisler locomotive is built in weights ranging from 18 
to 75 tons. The locomotive and tender are carried on a heavy 
steel frame mounted on two pairs of swivel trucks, one set being 
placed under the forward end of the locomotive and the other 
under the tender. 

Power is furnished by two single-cylinder engines attached to 
the frame one on each side of the boiler. Each is inclined at an 
angle of 45 degrees from the vertical. The reciprocating parts 
of the engine are connected directly to a central single-throw, 
articulated driving shaft. 

Spur wheels are fitted to the center of the forward and the 
rear axles and pinions attached to each end of the driving shaft 
mesh into them. The spur wheels and pinions are enclosed in 
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a tight case which is designed to prevent the entrance of grit and 
other foreign substances. 

Heisler locomotives of 35 tons weight cost about $7000 and 
those of 55 tons weight cost about $9000. 

(2) Side Shaft . — The Shay locomotive is the only one of 
this type on the market. It is built in weights ranging from 13 
to 150 tons. 

The frame is made of heavy steel “I” beams braced with 
trusses, and is supported on from two to four pairs of four-wheel 



Fig. 87. — A Heisler Geared Locomotive. 


swivel trucks. Locomotives weighing 55 tons and less have two 
trucks; those from 65 to 105 tons, inclusive, three trucks; and 
the 150-ton locomotives, four trucks. The additional trucks in 
the two latter are used to carry the tender. 

The boiler is of the horizontal locomotive type with extra 
large fire box and steam space. The engines are of the vertical 
type and are attached to the boiler plate on the right-hand side 
just in front of the cab. Locomotives of from 13 to 20 tons 
weight are equipped with two cylinders, and those of greater 
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weight with three cylinders, placed side by side and directly 
connected, 120 degrees apart, to a driving rod which is supported 
on a heavy bearing attached to the boiler. The driving rod is 
broken both with universal joints and also with two slip joints 
to permit either an increase, or a decrease, in the length when 
passing around curves. 

The right-hand wheels on each truck are fitted with gear rims 
into which mesh the pinions which furnish the driving power 
for the locomotive. 

A 50-ton Shay locomotive, f.o.b. factory, costs about $7500. 



Fig. 88. — A Shay Geared Locomotive. 


HAULING ABILITY OF LOCOMOTIVES 

The hauling ability of a given locomotive depends largely on 
(1) the tractive force, (2) the resistance of the load to gravity, 
and (3) the frictional resistance. 

Tractive Force . — The tractive force of a locomotive, some¬ 
times improperly called the “ draw-bar pull,” is the power 
possessed by a locomotive for pulling a train, including the weight 
of the locomotive itself. If one end of a rope is passed over a 
pulley and fastened to a weight hanging in a pit, and the other 
end is attached to a locomotive running on a straight level track 
without regard to speed, the tractive force of the locomotive will 
be represented approximately by the amount of weight the 
locomotive can lift. Tractive force increases in direct propor¬ 
tion to the area of piston heads, length of stroke and steam 
pressure in the cylinders, and decreases directly as the diameter 
of the driving wheels increases. 
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Resistance due to Friction . — The resistance due to friction 
varies with the character and condition of the roadbed and the 
rolling stock. 

The resistance of the flange friction of wooden rails is about 
twice that of steel rails. Poorly laid or crooked rails and over¬ 
loading increase the rolling friction, which is also greater in cold 
weather than in warm and greater for empty cars than for 
loaded ones. 

Logging cars of good construction, and with well-oiled bearings 
should have a frictional resistance of from 12 to 20 pounds per 
ton of weight handled. 

The frictional resistance on curves is extremely variable be¬ 
cause it is governed by numerous factors, among which are the 
degree of curvature, length of the wheel base of locomotives and 
cars, elevation of the outer rail, speed, condition of rolling stock 
and track, length of train, and length of the curved section. 
Frictional resistance is partially overcome by increasing the 
width of track on curves t l ff -inch for each degrees of curvature, 
and also by coning the face of the car wheels so that the greatest 
diameter is next the flange. When crowded against the rail the 
outer wheels will then travel farther, per revolution of the axle, 
than those on the inner side of the curve. Friction is also de¬ 
veloped, because the rigid attachment of the axles to the truck 
frame does not permit them to assume a radial position with 
reference to the curve. On a 6-driver rod locomotive the long 
wheel base is partially overcome by making the center drivers 
flangeless. On very sharp curves it is customary to lay extra 
rails inside of the outer rail and outside of the inner rail to pro¬ 
vide a support for the flangeless drivers. In determining the 
amount of frictional resistance due to curves it is the general 
rule to assume the resistance for standard gauge to be \ pound 
per ton per degree. If the wheel base is the same, curve resist¬ 
ance in other gauges is about in proportion to the relation of 
the gauges. 

Calculation of Hauling Capacity. — The hauling capacity of a 
locomotive in tons of 2000 pounds is determined by dividing 
the tractive force of the locomotive by the sum of the resistance 


Digitized by LjOoq le 



3 ** 


LOGGING 


due to gravity, rolling friction, and curve resistance, and then 
deducting from this result the weight of the locomotive and ten¬ 
der. This gives the tonnage the locomotive can haul, including 
the weight of the cars. 

The estimated hauling capacity of locomotives of given weights 
and types can usually be found in the catalogues of the manu¬ 
facturers. 

The following figures were secured from logging operations. 
On a 24-degree curve and on a 3.5 per cent grade, two 40-ton 
Shay engines have hauled six loaded flat cars 1 containing 42,000 
feet board measure, while the same locomotives have hauled 
eleven cars, 77.000 feet, over 32-degree curves and a 3 per cent 
grade. A 60-ton Shay on the same operation hauled five cars, 
35,000 board feet, over a road having 24-degree curves and 3.5 
per cent grades; and eight or nine cars, of 7000 feet capacity 
each, over a 32-degree curve and a 3 per cent grade. A 18-ton 
Shay, operated on a road four miles long and having grades 
ranging from o to 8 per cent, and with one 47-degree curve 
handled daily 150,000 board feet. 2 A 50-ton saddle-tank, rod 
locomotive operated on a road having maximum grades of 2 per 
cent and curves of 30 degrees has handled eight loaded skeleton 
cars with safety. 


FUEL FOR LOCOMOTIVES. 

The fuel used on logging locomotives may be wood, coal, or 
crude petroleum. 

Wood is frequently used in regions where coal and oil are 
expensive; because of heavy transportation charges, however, 
it has several disadvantages. 

(1) There is danger from forest fires during the dry season 
because sparks are thrown for long distances. A great percent¬ 
age of the forest fires on logging operations start along the 
railroad. 

(2) There is a large bulk of material to be handled. It 
requires twice the amount of wood as compared to average 

1 Length 41 feet ; weight of each car 27,000 pounds. 

* The Timberman, September, 1910. 
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bituminous coal to secure equal steaming results, and the space 
occupied by the fuel on the tender is about five times as great. 
Train crews spend too much time daily in taking on wood which 
involves loss both for the train crew and locomotive. 

(3) When pitchy woods are used it is impossible to maintain 
an even heat, because the resinous matters are driven off first 
and the burning gas creates an intense heat for a short period, 
but before the wood has been consumed sufficiently to permit a 
new supply to be fed into the fire box, the temperature falls 
markedly. This alternate rising and falling of temperature 
causes a constant contraction and expansion of the fire box and 
tube metal and the latter soon become leaky. 

(4) A skillful fireman is required to handle a wood fire so that 
a sufficient amount of steam may be available at all times, 
especially on heavy grades. 

Bituminous coal is preferred to wood on logging roads where 
it can be secured at a reasonable price, although it is fully as 
dangerous from the standpoint of forest fires. It is greatly 
preferred by firemen because the labor is not so exhausting and 
a more even fire can be maintained. 

Fuel oil has met with much favor where it can be secured at 
a cost not greatly in excess of other kinds of fuel. 

It has the following advantages over wood and coal: 

(1) The danger from forest fires is eliminated. 

(2) The cost of handling is reduced to a minimum, because 
the oil may be pumped into the storage tanks on the tender and 
a sufficient supply carried to run for at least one-half day. The 
added time saved in taking on fuel as compared to wood is an 
important item during the course of a month. It is easier to 
transport oil in supply tanks than it is to handle an equal fuel 
value in wood or coal. 

(3) A saving in fuel and water is effected on heavy grades 
and the hauling ability increased because the steam pressure 
can be held at a desired point by increasing the oil feed under 
the boilers. It is not possible to do this with wood or coal, since 
merely opening and closing the fire box has a marked effect on 
the efficiency of the locomotive under strained conditions. 
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car. They are usually thrown away at the unloading point 
If bunk loads only are hauled and the logs do not occupy the 
entire floor of the car, the bunks are equipped with adjustable 
“ chock blocks,” or dogs, which are fitted to the bunk dose to 
the log; or rough blocks or small logs may be inserted between 
the logs and the stakes to make the load solid. Where a top 
load is put on a car, the logs wedge between those on the car 
floor and make a compact load. 

(2) Patent Drop Stakes. — These project from 2 to 3 feet 
above the car floor and are equipped with safety trip devices for 
use in unloading. The logs are seldom bound with chains unless 
the load is built high. 

(3) Long Stakes. — For carrying high loads cars are often 
equipped with stakes from 5 to 6 feet long, which are cut from 
saplings or made from sawed material. They are inserted in the 
stake pockets, and after the greater part of the load has been 
placed in position the stakes on the opposite sides of the car are 
bound together with heavy wire, cable, or with chains to prevent 
the load from spreading at the top. The remainder of the load 
is then placed on top of the binders. Sapling stakes with wire 
binds are used where it is not feasible to return stakes and bind¬ 
ing material to the forest for further use. 

(4) Chains. — Logs may also be made secure with binder 
chains. After the main body of the load has been placed on the 
car, either a chain is passed around each end of the load, or one 
chain may be passed around the center. In the latter case 
comer bind chains are used if the car is not provided with stakes. 
Each set consists of two chains, one of which is fastened near the 
center, and the other to the outer end of the bunk. The first 
chain is about 2 feet long and the free end terminates in a ring, 
3 or 4 inches in diameter. The second chain is several feet long 
and its free end terminates in a grab hook. When the first tier 
of logs is loaded on the car, the comer binds are adjusted on 
the two outside logs. This is accomplished by placing the long 
chain over the log, passing the grab hook and chain through the 
ring In the short chain, drawing the long chain taut and locking 
it at the ring with the grab hook. The top load is then placed 
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and if necessary a center bind placed around the entire load, and 
one or more logs placed on top of the chain to tighten it. 

Flat cars are usually from 24 to 41 feet long. Those 36 feet 
and over in length will carry a double load if the logs do not 
exceed 18 feet in length. The average car load, for medium¬ 
sized logs, is from 4000 to 6000 feet, with a maximum of about 
10,000 feet, log scale. 

Skeleton Cars. — This type of car consists of two pairs of 
4-wheel trucks joined together by a heavy bolster of oak or pine. 
A heavy bunk from 8| to 10 feet long is placed directly over each 
pair of trucks. Bunks are approximately 11 feet apart on a 
standard length car, but are also built for long logs with bunk 
centers up to 33 feet apart. 



Fig. 89. — A Skeleton Log Car. A type common in the southern pine forests. 

Skeleton car bunks are equipped with a variety of stakes and 
“ chocks” for preventing the bottom tier of logs from rolling off. 

One end of each bunk is often provided with bunk spikes, 
bolted to or driven into the wood while the other end is equipped 
with a chock or dog, which projects above the bunk when in use, 
but which may be dropped below the bunk level by means of a 
rod operated from the opposite side when the car is ready to 
unload. The load is often fastened with a single “top bind” 
chain passed around the center of the load. 

Cars are frequently equipped with patent drop stakes, which 
project from 18 to 24 inches above the bunk and are held in 
place by means of chains or bands, which may be loosened by 
a rod manipulated on the opposite side of the car. Drop stakes 
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Fhe weight of the logs may be sufficient to hold them firmly on 
the bunk without the use of chains; however, if the train is long 
and the strain is severe, chains are used. Where the cars are 
equipped with air brakes, extension air-brake hose is adjusted 
under the log or logs between the two trucks, and is held in 
place by chain or rope attachments placed around one of the 
logs. 

Trucks weigh from 10,600 to 13,500 pounds each and have a 
rated carrying capacity of from 50,000 to 75,000 pounds. 



Fig. 90. — A Log Truck of the Type used in the Pacific Coast Forests. 

In practice low trucks seldom carry more than 5000 feet and 
high trucks 7500 feet, log scale. 

ROLLING STOCK AND MOTIVE POWER EQUIPMENT 

The number of logging cars required on a given operation is 
dependent on 

(1) The amount of timber handled daily 

(2) Capacity of the individual cars. 

(3) The average number of cars hauled per train load. 

(4) Manner of loading and handling cars in the woods. When 
loading is concentrated in one or a few places, fewer cars are 
required than where loading is done at various points. 

(5) Manner of handling cars at the destination. If the train 
crew unloads the cars on arrival at destination, the number of 
cars required is less than where the cars are left to be unloaded 
while the engine returns to the woods for another train load. 

(6) The distance that the cars must be hauled. On long 
hauls a maximum number of cars are on the road to or from the 
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Five engines were in constant use in hauling on the main line 
and spurs; one locomotive was used by the loading crew and 
construction train; and one was held in reserve. 

An Alabama longleaf-pine operation with 24 miles of main 
line, and from 5 to 6 miles of spur used fifty-three forty-foot flat 
cars to haul daily from twenty-five to thirty cars of logs (70,000 
to 90,000 feet, log scale). These cars had a rated capacity of 
60,000 pounds and each carried from 2500 to 3500 feet, log scale. 

The logs which were hauled 6 miles over a trunk-line rail¬ 
road, were loaded on cars provided and kept in repair by the 
trunk-line railroad which also furnished one 65-ton rod engine 
for use on its track. 

The logging company provided one 54-ton rod, one 40-ton 
rod, and three Shay locomotives of the following weights, 28, 
32, and 55 tons. The rod engines were used on the 18 miles of 
main-line logging road, while the 32- and 55-ton Shays were used 
on the spurs, and the 28-ton Shay on the construction train. 

On a western operation where 200,000 feet were hauled daily 
over a 3-mile main line with a 5 per cent grade and many curves, 
a 55-ton Heisler was used on the main line and a 35-ton Heisler 
on the 3§ miles of spurs. Forty 40-foot flat cars were required 
to handle the output. 
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tion, character of booms, and other details to meet special 
requirements. They are used for loading flat or skeleton cars. 

The main features of a power loader are a steam hoisting- 
engine and drums and an upright boiler. These are mounted 
on a truck provided with some appliance for transporting itself, 
and also carrying a rigid or swinging loading boom. Gasoline 
engines have recently been substituted for steam on some pat¬ 
terns, but they are not in extensive use. 

Loaders are built with a short swinging-base control boom, a 
long swinging-end control boom, or with a rigid boom. The 
first two types are adapted for loading on poor track, because 
the logs can be centered on the car and less manual labor is re¬ 
quired to build the load securely. They also are desirable 
where the logs are scattered. Short booms are not adapted for 
handling long lengths. Rigid booms are used to advantage on 
good track where the logs are abundant and fairly well decked. 

There are two types of loaders. 

(1) Loaders operating from log cars. The Barnhart, Model 
C American and the Rapid loaders are the best illustrations of 
this type. 

(2) Loaders operating from the main railroad track. The 
Decker, McGiffert, Surry Parker, American Models D and E, 
and the Browning are the more common machines of this type. 

An advantage of the Decker and McGiffert loaders is that 
the loader may remain in one place until all logs are loaded, 
while loaders of the first type must change their base for every 
car unless a locomotive is in attendance to move the train as 
desired. 

(a) Barnhart. — This style of loader requires either perma¬ 
nent or temporary tracks on the log car over which the loader 
passes. Where permanent track is used, the rails are laid only 
the length of the car bed, because if they were sufficiently long 
to permit the loader to span the gap between cars they would 
interfere when the train rounded sharp curves. The space be¬ 
tween the rails on each car is spanned with two 0-shaped irons 
placed on the car rails which can be removed as soon as the 
loader has passed over the gap. Temporary tracks are made in 


Digitized by LjOoq Le 





which at 
this loath- 


weight 01 tin hs»»U-i ^ i‘) 1 <>•. <'n S i ac r 

to the tin* u • \ 

The loath r jtroprJ* jW|< h Wwi 

a cable passed aroumi # J|i U| Jt% °^rs afcac 

attached by a hook to o nc <>f !? “»> tjJ? <« 

A feature of this loader j s c <ir\ s . "'<d t > r , er by mw-N 

of a pair of friction sheave* * s ^U'k 1,1 Wip * ' Vj dj the free s 
a belt. The power is c^ 

Two sizes of loaders afe C(1 b y u (, »o {, ,Ce *iuch cods: 

" 1 * d 


i0 Ver 

r ; 


^° # having 


Digitized by Google 


LOADING AND UNLOADING CARS 


*P5 

chain control, an oak boom 25 feet long ? a double by 8-inch 
hoisting engine with governor control and a 36- by 96’inch verti¬ 
cal boiler* The cost of this loader is $3500 f.o.b M Marion, Ohio. 

The No. 12 loader has a steel boom 23 feet 9 inches long* gear 
and pinion rotary control, double hoisting engines with 7-J- by 
fkmeh cylinders, controlled by a balanced throttle, and a 50- by 
S2-inch vertical boiler. The pull at the tongs on this machine 
is claimed to be from 9 to 10 tons* The cost of a loader of this 
type is $4700 f.o*b., Marion* Ohio* 



Kig. 93,— The Ka|>ul Log Loader* 


The Barnhart, though a fast machine, is more expensive to 
keep in repair than some of the other types of loaders, and 
requires skillful labor to secure the maximum output* Many 
loggers do not regard it with favor for use on narrow-gauge roads. 
The maximum log that it can handle is one containing about 
1500 feet log scale, 

(ft) Model C American. —This type of loader is similar in 
character and operation to the Barnhart. It runs on temporary 
tracks and uses the geared circle for rotating the machine* It 
h one of the cheapest loaders to keep in repair and will handle 

a log containing 2000 feet log scale. 
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and carries a portable track with hinged end sections which may 
be lowered onto the rails and thus provide a continuous track 
through the loader. 

In operation a train of empties is pushed out to the loader and 
backed through it until the last car comes in proper position, 
under the boom, for loading. As other empty cars are required 
a cable connected to a drum is run through the machine and is 
attached to the draw bar of the first empty car. This car 
is then hauled through the loader, pushing the loaded car forward 



Fig. 95. — A McGiffert Log Loader. 


until the succeeding empty one is in position for loading. The 
work proceeds in this manner until the skidway has been emptied. 

The Decker can travel under its own power from one point to 
another, and can switch cars if necessary, although the latter is 
not economical if a locomotive is available. It is recommended 
for narrow-gauge steel and wooden railroads. The Decker 
loader costs from $4500 to $6000. 

(/) McGiffert . — This loader is similar in operation to the 
Decker. It has one elevated deck which carries the working 
parts and when the machine is loading the frame is supported on 
four comer posts or “spuds” which are curved in toward the 
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lower extremities. Each post ends in a broad shoe which rests on 
the crossties outside of the rail. The empty cars pass under the 
deck, traveling on the main track. The loader is equipped with 
a pair of trucks at both the forward and the rear end, on which 
the loader travels. The frames to which these trucks are at¬ 
tached and the trucks themselves are so hung on a shaft under 
the floor of the deck that during the loading operation they may 
be brought to a horizontal position under the loader. The 
machine is then supported on the ties by the spuds. When ready 
to move, the weight of the loader is lifted from the spuds by 
bringing the truck frames to a vertical position by means of 
cables and other mechanism. This raises the loader off the spuds 
ready for a change of base. Power is transmitted to the axles 
of the trucks by means of sprocket chains. 

This machine is adapted for longer logs and wider-gauge roads 
than the Decker, because of the greater space between the rail 
and the deck. 

The McGiffert loader costs from $4500 to $6000. 

(g) Surry Parker. — This loader embodies the same general 
principles as the two loaders previously mentioned, having the 
upper deck high enough to permit loaded flat cars to run under 
it. An early type was built without a device for transporting 
itself, being carried about on a flat car. The modem type of 
machine, however, is portable, the power being transferred from 
the engines to the axles by a chain drive. 

Capacity. — The output per day of a given type of loader is 
dependent largely on the skill of the operator and the loading 
crew, provided logs are at hand and the supply of empty cars is 
adequate. The daily output may be as low as from 30,000 to 
40,000 feet and again may rise to nearly 300,000 feet. For short 
logs the swinging-boom base-control type of loader is the more 
active and under average conditions may load from 100,000 to 
130,000 feet daily. 

Cost of Operation. — The cost of operation per thousand feet, 
log scale, depends on the daily output, the wage scale of the region, 
and the price of fuel. The general range is from 18 to 35 cents 
per thousand feet. 
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SPECIAL LOADING DEVICES 

A number of special devices are used for loading large logs on 
cars, especially in the Pacific Coast region. 

The “Gin-pole” — This is a modification of the crosshaul, a 
yarding engine being substituted for horses. A f-inch loading 
cable passes through a block attached to a mast or gin-pole 
about 20 feet long, which is set in the ground on the side of the 
track opposite the landing, and is thoroughly braced with guy 
ropes. 

The logs are loaded from a landing along the railroad to which 
logs are brought by a yarding engine, road engine, or by a loco¬ 
motive. Landings are built level with the car bunks and are 
made from 40 to 300 feet long, but they usually are about 120 
feet long to accommodate two 6o-foot logs. They may consist 
of a number of skids from 15 to 18 inches in diameter, placed 
about 6 feet apart at right angles to the railroad track, and 
supported on cribwork; or a large log may be placed on the 
fore part of the landing parallel and next to the track and 
from this the main skids supported on a cribwork run at right 
angles. The rear of the landing may be at a lower level than the 
part nearest the track. 

Where top loads are put on cars a “lead log” is placed parallel 
to the tracks on the side opposite the landing. It projects 
slightly above the top of the car bunks and in order that the 
direction of pull may always be at right angles the loading cable 
is made to pass through the lead blocks which are attached to 
this log. Where a lead log is not used it is customary to set up¬ 
right posts 20 feet apart along the track opposite the landing. 
These are not as convenient as the former because their use 
makes it necessary for the engineer of the road engine to always 
leave the logs opposite them. 

The loading cable passes from the drum on the road engine, 
or from a special loading engine through a block at the peak of 
the gin-pole, then through the lead blocks, then across the car 
and over and under the center or end of the log to be loaded. 
The cable is then brought forward and the grab hook on the end 
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of the cable is caught in the edge of the landing, or on the car 
bunk. By winding in the cable on the drum the log is rolled 
up the landing and onto the car. 

A modification of this device has been brought out for more 
rapid work and for handling long logs. It consists of a loading 
engine similar in type to the yarding engines and two gin-poles 
and loading lines instead of one. The cables are attached to 
the logs by means of tongs or slings. Each line may be oper¬ 
ated independently or the two may be operated in unison. 1 

Loading with Jacks or Peavies. — This method is used where 
logs are loaded by hand and only bunk loads are placed on the 
cars, peavies being employed for loading small logs and jacks 
for large ones. 

Landings with a slight pitch toward the track are used when 
loading by this method. The cars are spotted opposite the load¬ 
ing point and the logs are put into position to roll onto the car 
by moving one end or the other of the log with jacks. When 
the log is in position the blocks holding it are released and the 
log allowed to roll by gravity toward the car. If it is a small 
log it may be allowed to roll directly onto the car, but if it is a 
large one it is stopped on the edge of the landing by chock blocks 
and then gradually rolled onto the car bunks. Logs are pre¬ 
vented from rolling off the far side of the car by chock blocks 
fastened to the car bunk. When necessary the distance between 
the car bunk and the edge of the landing may be spanned by a 
skid 3 or 4 feet long and 6 or 8 inches in diameter. Four men 
with jacks can load about 100,000 feet daily. 

Loading Logs from Water Storage. — Landings may be replaced 
by artificial ponds in which the logs are dumped when brought 
in by the road engine. 

A scheme sometimes employed is to run a car into the pond 
until it is submerged, when a bunk load is floated in position over 
the car, which is then pulled out loaded. 

Another method consists in the use of a modified crosshaul. 
A lead log is placed at the height of the car bunk on the loading 
side of the railroad track, and from it skids slope down to the 

1 The Timberman, December, 1910, p. 33. 
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bed of the pond. Two cables are attached to the lead log at a 
distance apart of approximately 20 feet, the free ends being 
fastened to a ring, thus forming a “parbuckle.” The loading 
line which has a hook on its free end, passes from the engine 
over the load and is caught in the ring of the parbuckle. The 
latter is dropped down in the water and men standing on a 
platform a few feet from the edge of the pond float logs over it. 
The loading line is then reeled in on the loading drum and t he 
logs are rolled up the rollway and onto the edge of the car bu k 

They are drawn to the far side of the car by passing the 
loading cable over and under the log and catching a swamp 
hook on the far side of the car bunk. The tightening of the 
cable rolls the log in the desired direction. The loading line 
and parbuckle are returned to the pond men by a haul back 
line. From three to four men can load 100,000 feet per day, 
in this manner. 

Jack Works. —Where logs are to be raised to a considerate 
height as from a river or a large pond an outfit called a “jack 
works” is employed. This method has been used both in the 
South and in the Northeast, where medium-sized logs are han¬ 
dled. 

A jack works is a long narrow platform built at a sufficient 
height above ground to permit the construction of a sloping 
dock on the side next to the loading tracks, the base of which is 
flush with the car bunks. The loading tracks on which the log 
cars are “spotted” are placed alongside the dock. The length 
of the platform is governed by the number of cars to be loaded 
and the switching facilities. If provision is made for moving 
cars by gravity and the logs are of fairly even length so that 
any of them will go on a given car, the platform need only be 
long enough to handle the longest logs. When logs must In¬ 
serted before loading and when many cars must be spotted at 
one time the platform should be of sufficient length to accommo¬ 
date the maximum number of cars. 

A shallow trough runs the entire length of the platform. 
In it an endless chain travels to which log dogs are attache! 
at approximately 8-foot intervals. A similar trough and chain 
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serve to carry the logs from the water to the platform along 
which they are carried until they are rolled onto the dock 
below. The chains are driven either by a steam, or gasoline 
engine. The logs are loaded on cars chiefly by gravity. Skids 
are placed from the docks to the load as the latter is built up, 
and the top logs are rolled on to the load with cant hooks. 

UNLOADING LOG CARS 

The expeditious unloading of log cars is an important factor 
in train operations because it reduces the amount of rolling stock 
required. Logs are generally stored in ponds, streams, or on 
storage skids, but at hardwoods plants and pulp mills they are 
occasionally placed in large piles. 



Photograph by J. H. Fakmiback. 

Fig. 96.—A Rollway at the Mill Pond. Texas. 


Rollways. — Where water storage is used the track is built 
along the bank of the stream or pond, or else extended over the 
water on piling. In the former case it is necessary to construct 
an inclined rollway over which the logs may be rolled into the 
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water. This consists of a framework composed of three parallel 
sets of stringers, spaced 8 feet apart, which extend along the 
water’s edge for from 400 to 600 feet. The outer stringer projects 
over the water’s edge and is supported on piling or on timbers 
that rest on solid bottom, while the other stringers are supported 
on round or square uprights placed from 4 to 6 feet apart. 
Heavy round or square timbers, often shod with railroad iron, 
are placed on top of and at right angles to the stringers, and serve 
as a bed over which the logs are rolled. These timbers are 
spaced from 4 to 6 feet apart on the stringers and have a pitch 
of from 15 to 25 degrees. The upper ends are placed level with 
the top of the car bunks. 

When the water is shallow near the rollway, the logs are 
shunted into deep water by sloping skids which extend from the 
lower stringer to the bed of the pond or stream. 

The railroad track is laid parallel with the rollway and close 
enough so that the top of the car bunks will be about 6 inches 
distant. To facilitate unloading, the outer rail is elevated from 
12 to 15 inches thus throwing the side of the car next the rollway 
at a lower level. Many of the logs will roll from the car into the 
pond when the car stakes are removed, the dogs on the car bunks 
lowered, or the binding chains loosened. The remainder of she 
logs are rolled off the car by means of cant hooks or peavivs. 
This is one of the simplest methods and is widely used in the 
Lake States and southern yellow pine region where the timber is 
of medium size. 

On the Pacific Coast where logs are often unloaded into tide¬ 
water and rafted, the track is built on piling either over the 
water or else along the side of the bank. The structure is l< l 
enough to accomodate twenty cars or more. Some protection 
must be given the piling supporting the track and when the 
trestle is in deep water this is accomplished by driving a pile 
at the end of each tie. These piles are cut off about two iect 
below the level of the track and are beveled on top to shunt 
off the falling logs. An additional row of piles is sometimes 
driven just outside the first one and beveled off in a simi! r 
manner. When the trestle is located on land, a slanting n»ll- 
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Floor Plan of a Tilting Log Dump. 
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/j: til iiJLt tri /£. leT v/- . r*.t tf L - r i—~g* i3l t * 0 

dr.ro* noo-.rt*^i on a oar en.fnvrd z ririi roccu Thf 

ixiroad tra'X It i.it j/arai^I to tit rl^rav and tbe 
run* or. an additional track on tit land ride of the dump. The 
boom it *o placed that it pro;tots at rizbt anxks over the ^ 
edge of the railroad track, The unloader can travel back and 
forth under \U own j/ower for a distance of from 500 to 600 feet 
f hu>, j/ermiuhi# an entire train to be unloaded without moving 
(he (am, A jj uu h fable passes from the drums on the hoisting 
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_ ..r nr ugh a block on the peak of the boom, down under 
r 'iie grab hook is caught on the bunk of the car or 

. r log of the rollway. The winding up of the cable 

nc \ off the car onto the rollway. Two other drums 
. ini used, one for raising and lowering the boom 

a jxr for moving the unloader back and forth on the 

*V -V. 

' i .Af *« nn designed to unload heavy logs from cars while 
a * i > n motion consists of two steel arms 17 feet long made 
.. v ; and angle iron. The arms are 18 inches wide except 
a where they are made 36 inches wide to give a broad 
_ -xj.vi the logs. A heavy casting carrying a sharp 

. ^ ^ ..-ao*ied to the outer end of each arm. The two arms 
1 ,'oivsite each other on a 24-inch journal, and are 
_ „ v ^ a turnbuckle. The arms and journal are set on a 
vv c long, and 10 inches in diameter, cut down to 8 
* » X'e the journal is fastened to admit the attachment 

%*:h kill bearings. The shaft is set in a concrete 
^ . tough to allow the arms to clear the car bunks, and 

Actant so that when the arm extends across the 
, x ^ angles, it reaches one foot beyond the outer rail. 

a train load of logs, the loaded cars are pushed up to 
v * a w unloader, a loader arm is swung up against the 
. , v train put in motion. The sharp edge of the arm 

v v og arul as the train advances the arm is turned on its 
v . v v \>g or 1 ° 8 S are gradually shoved off the car. The 
. , v% . - acquired in performing the work causes the arms 

, . tapkUv on the axis as soon as the logs are dumped, 
v Agvvate arm comes in contact with the logs on the 
,^ VVN ' -g car. It is seldom necessary to stop the train during 
v v vvivii'tg process. The average time consumed in unload- 
. v yVV t\x't of logs from 15 cars is eight minutes. 

V* u vvukr similar in type is called the Hercules Log Un- 
vvwax U differs mainly in having one arm only and requires 
v ^xiv'ts of a man to attach the arm by means of a chain 
% ki grub hook to the bunk of the log car in order to swing the 
v . u across the track. On releasing the chain the arm auto- 
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matically assumes a position parallel with the track, ready for 
the following car. 

A satisfactory device used by a redwood operator in California 
for unloading logs from cars consists of a 20- by 28-inch timber, 
placed across the track at an angle of 45 degrees, and securely 
fixed at each end on solid supports. The base of the beam is 
about 8 inches above the upper face of the car bunk. The 
loaded train, one log on each car, is brought in from the woods 
and pushed along the track toward the unloader. The logs 
striking the slanting timber are pushed off the car as the train 
advances. When half of the train has been unloaded the loco¬ 
motive is uncoupled from the rear of the train, run around and 
attached to the forward cars, and unloading is continued until 
completed. Thirty thousand feet of logs can be unloaded by 
this device in three minutes. 
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CHAPTER XXII 


FLOATING AND RAFTING 

Nearly every large stream in the forest regions of the United 
States has at some time in its history served as a highway down 
which logs and lumber have been floated to sawmills and market. 
It is still the favorite method of transporting logs in the eastern 
part of the United States, but in many other regions it has been 
superseded by railroads, because of the exhaustion of the timber 
supply near driveable streams, the extensive logging of non- 
floatable species, and the increased value of stumpage. 

In the more recently developed timber sections of the Inland 
Empire and the Pacific Coast, water transport early gained a 
foothold but is now of secondary importance, except where logs 
are brought to the shores of Puget Sound, the Columbia River 
and the Pacific Ocean, and then rafted and towed to the mill. 
In the Northwest the use of small streams for driving is not 
satisfactory because of the large diameter of the logs and the 
long lengths in which it is desirable to bring them from the 
forest. 

Logs may either be floated singly or rafted. The former 
method is practiced always on rough water and small streams, 
and whenever permissible on large ones; however, rafting is 
compulsory on navigable streams. 

Water transport is primitive, but it is a cheap method of 
moving logs for long distances where a low expenditure is 
required for stream improvements and driving, and also for 
transporting logs out of a well-watered region where otherwise a 
large mileage of expensive logging railroad would have to be 
constructed to tap a trunk line. 

Water transport has the following disadvantages: 

(i) It is limited chiefly to logs which will float. Softwoods 
and hardwoods are often associated together in the forest and 
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present market conditions make it profitable to remove some 
or all of the latter, which is often impossible with water trans¬ 
port. 

(2) It is dependent on an abundant rainfall to flood the 
streams. During seasons of drought it may be impossible or 
very expensive to move logs by water. This results in a short 
log supply and the closing down or short-time operation of saw¬ 
mill plants. Sawmills in the northern regions that are dependent 
on water transportation for a log supply can only run for six or 
seven months, unless special provisions are made for keeping the 
log pond open during freezing weather. 1 During the remainder 
of the year the plant is idle and during this period the owner 
does not realize on his investment. 

(3) There is a heavy loss in driving logs for long distances. 
Logs of all species that have much sapwood suffer a heavy loss in 
merchantable volume between the bank and the mill if they do 
not reach their destination during the season in which they were 
logged, because the sapwood is attacked by insects and fungi. 
Basswood logs that have floated for a short period in water 
containing vegetable matter acquire a peculiar and unpleasant 
odor that renders the lumber from them unfit for sugar barrel 
cooperage and packages for other commodities that are easily 
tainted. 

The heartwood of stranded logs, especially of hardwoods, 
suffers from checks and splits when exposed to the weather. 

A very appreciable loss in driving timber is due to sunken and 
stranded logs. The extent of this loss is dependent on the species 
driven and the character of the stream. 

Where timber is brought down rough streams, over water¬ 
falls, and past obstructions it is often badly battered and broken, 
and gravel and sand become imbedded in a large per cent of the 
logs. Occasionally they accumulate iron and spikes, especially 
where iron dogs are used in rafting. Much of this foreign matter 
is not readily detected, and mills suffer a monetary loss due to 
damaged saws and time lost by the sawmill crew. 

1 The sawing season in the North, on the Mississippi river, with slight fluctua¬ 
tions, is from May 1 to November 1. 
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Strict laws are now in force in most states providing adequate 
penalties for the theft of logs so that this evil has been largely 
remedied. Formerly theft was common on the Pacific Coast, 
but is now confined largely to logs in the booms tied up at the 
mills or other storage places. 

The actual loss in log scale from all causes on the Mississippi 
River drives averages about io per cent; on the Cumberland and 
Tennessee Rivers in Kentucky, io per cent; in Montana, io per 
cent; spruce, 5 to 10 per cent and birch, 3 to 27 per cent on short 
drives in the Northeast; hardwoods in Pennsylvania, 25 to 
40 per cent; yellow pine, 20 to 33 per cent. The loss in the Lake 
States may be as high as 30 per cent. 1 On short drives of conif¬ 
erous timber the loss is small and may be from zero to 3 per 
cent. This loss is due largely to sunken and stranded logs and 
not to the deterioration of sapwood. 

Floods and storms have caused heavy losses to lumbermen who 
operate on the large streams. 2 Booms break and loose logs are 
carried past the mills and deposited on the banks at points below, 
or carried out to sea. Where logs are deposited on lands adjacent 
to the streams heavy expense is incurred, not only in getting the 
logs back in the stream but in the payment of damages to owners 
on whose property the logs were deposited. It seldom is profit¬ 
able to return logs upstream to the mill and they are often sold 
at a sacrifice to mills below. 

Many states have passed laws regulating the fee that parties 

1 In the case of James L. Gates vs. Elliott C. Young, lumber inspector of 
district No. 2, Wisconsin, tried in the courts of LaCrosse, Wisconsin, in 1901, an 
attempt was made by plaintiff to compel defendant to reimburse him for difference 
in scale between the “bank ” and the boom. During the trial, prominent lumber¬ 
men from the Black River district testified that “there might and would occur a 
difference between the woods and mouth scale of from 10 to 30 per cent.” 

* Notable instances are the floods on the Susquehanna River in Pennsylvania, 
that caused great loss to operators at Williamsport. In i860, 50,000,000 feet of 
logs were carried away, followed in 1861 with a loss nearly as great. In 1889, 
300,000,000 feet were carried down the river but a considerable quantity of logs 
were salvaged. Another flood occurred in 1894, when 150,000,000 feet were strewn 
along the river from Williamsport to Chesapeake Bay. Although many logs from 
these floods were recovered, the loss to the owners was nevertheless very great. 

Floods on the Penobscot River in Maine in December, 1901, carried to sea about 
7,000.000 feet of logs, valued at $100,000. 
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only a serious drain on the finances of a lumber company 
me value of the logs that have been cut for such long periods 
* eatly depreciated. 

■o The legal complications with riparian owners. The rights 
.oggers on “floatable” and “navigable” streams are defined 
state laws which vary in different states. The driver of 
' is liable for damages to property of riparian owners caused 
the creation of artificial freshets that overflow the lands, 
,.nage the banks, or deposit logs or debris on the property, 
vigable streams must be kept open and the rights of all other 
*vful users of the stream respected. Loggers, in some states, 
id themselves frequently forced into costly litigation and this 
ts a deterrent effect on the utilization of streams for the trans- 
. jrtation of logs. 

REQUIREMENTS FOR A DRIVEABLE STREAM 

(1) The size of the stream. The stream channel should be 
wide enough and deep enough to float the largest and longest 
logs without the formation of jams. High banks are desirable 
since they confine the water and prevent it from losing its force. 
When not so confined sufficient water may not be available to 
float logs for more than a short distance, in which case numerous 
splash dams have to be built. 

The most economical use can be made of a small stream 
when it is only a little wider than the longest logs and of a 
sufficient depth to float them clear of all obstructions. If there 
are obstructions the channel must be capable of improvement 
at a moderate cost. On large streams logs may be guided 
around obstructions by the use of booms and other improve¬ 
ments, but in narrow channels this usually is impossible and 
the stream bed must be improved either by the removal of 
obstructions, changing the course of the stream or putting in 
sluices for transporting logs around places where floating by 
ordinary means is not possible. 

(2) The channel must be reasonably straight so that logs will 
not become jammed at the bends of the stream. This is most 
important on small streams because of the narrow channel. 
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are visible along the stream banks, on a familiarity with similar 
streams, and on a general knowledge of rainfall and floods in 
the vicinity. The amount of water available for driving in a 
given watershed usually cannot be accurately determined since 
specific records from which to draw conclusions are seldom 
available. 

Evaporation may play an important part in influencing the 
water supply during the summer season by taking moisture 
both from the soil and from the surface of the storage reservoirs. 
The water supply for early spring driving is not greatly affected 
by evaporation, but shallow reservoirs that store water for sum¬ 
mer driving have a high rate of evaporation and it is sometimes 
impossible to collect a head of water. 

( b) The quantity of water required in a given time to carry 
logs down stream between storage reservoirs. On small streams 
where large quantities of water are not available or where the 
banks are low and the water leaves the main channel it may 
not be possible to drive logs more than a few miles at most 
before the force of the water is spent. In such cases frequent 
storage basins are required. 

(c) The length of time for which flood water must be available. 
If artificial freshets are required only for a short time in the 
spring when the streams are fed from snow water a smaller stor¬ 
age area may be used than when water must be available for 
several months. 

DAMS 

Dams for logging purposes are usually built of round timber 
secured close to the dam site. 

It is necessary to construct a dam on solid bottom or bed¬ 
rock because if this is not done water will work underneath the 
sills and ultimately cause the structure to go out. 

There are three types of timber dams used for logging pur¬ 
poses: (i) the crib or pier dam; (2) the rafter or self-loading 
dam; (3) the pile dam. 

Concrete dams of large size are occasionally used by lumber 
companies, but they are built by engineers, and loggers are 
seldom concerned in their construction. 
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-..nwof mud-sills into which they are notched so as to rest 
—»rmly. Logs with two hewed faces are then placed on top of 
■ tie cross-skids to which they are drift-bolted. These lie parallel 
o the mud-sills. All timbers on the upstream side of the dam 
*re hewed down and fitted to each other so that a tight face is 
sade. 

A cribwork is built up until it reaches the level of the stream 
oed, when it is necessary to provide a “ sluiceway ” through 
which logs may pass and also gates through which surplus water 
may be wasted. Sluiceways are generally from 9 to 15 feet 
wide and are placed in the center of the natural stream bed. 
A sufficient number of waste gates are placed on either side to 
care for the surplus flood water. The slides of the sluiceway 
and of the waste ways, both of which carry headworks for gates, 
are made stronger and of larger logs than the rest of the structure 
and are often reinforced with piers. In building waste gates 
and sluices the transverse sills are cut off where the opening 
begins and the cross-skids which form the side walls of the sluice 
have smooth hewed faces that fit closely together. The cribwork 
of the dam is then continued to the desired height. When 
finished the upstream face of the dam is calked with tow or 
boarded up with 3-inch plank to make it tight. The cribs are 
often roughly floored with puncheons and filled with rock to 
height them down. The cover of boards on the face is sometimes 
replaced with a bed of gravel although both boards and gravel 
are frequently used. 

Piers are often constructed on each side of the sluiceway above 
the dam to confine the water, strengthen the dam, and prevent 
the structure from being undermined. 

An apron also extends out from the sluice on the lower side 
of the dam to carry the water and logs away from its base 
and prevent the wearing away of the earth around the foun¬ 
dations. 

A crib dam of hewed timber which was built in Wisconsin a 
few years ago was 12 feet high, 20 feet wide and 400 feet long. 
The cribs were filled with stone and a roadway was built on top 
of the dam. The cost of construction was approximately $4000 


Digitized by kjOOQle 



35* 


LOGGING 


for labor and materials, exclusive of the value of the timber 
used. 

Where the stream bed is sandy and rather unstable a row of 
piling is sometimes driven across the dam site near the center 
of the sluiceway. These are cut off at the stream bed level 
and prevent the bottom from washing out. A dam of this 
character which was io feet high was constructed at the follow¬ 
ing cost: 


Cutting and skidding 170 piles.. $ 45 

Driving 170 piles. 210 

Cutting and skidding crib timbers (5500 board feet). 15 

Crib building. 90 

Dam gate construction. 10 

Building embankment and clearing up reservoir in rear. 250 

Total $6 20 


Four men were occupied twenty-one days in driving piles and 
ten days in building the structure. In addition one team and a 
driver were required for three days to skid the timber. Other 
workmen cut the piles and crib material. The embankment was 
made largely by hand labor and was not included in the thirty- 
one days. 

Rafter or Self-loading Dam . — This type is cheaper to build 
than a crib dam and is used where a large head of water is not 
required. 

Rafter dam foundations are constructed in the same manner 
as crib dams with pockets 8 by 8 feet in size. The mud-sills are 
drift-bolted to bedrock when possible. As the framework is 
built up, the face of the dam is drawn in from the level of the 
stream bed so that the upstream face has an angle of 3 horizontal 
to 1 vertical. The dam should be at least 8 feet wide on top. 
Two thicknesses of 3-inch plank or hewed poles are spiked on the 
sloping face, the joints being alternated and the whole covered 
with a bed of gravel. The rear mud-sill is protected by toe- 
spiling driven down to hard clay or bedrock, and the cribs are 
weighted down with stone. A dam of this character, 200 feet 
long and 10 feet high was built in the Adirondacks at a cost of 
$1600. A similar dam 60 feet long and 10 feet high was built 
in Canada for $700. 
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The frame for rafter dams is frequently supported on round 
or square timbers instead of cribwork. 

Pile Dam . — The buttresses and wings of this type of dam are 
formed by a double row of piles driven to bedrock, the space 



Photograph by H. R. McMillan. 

Fic. 90. — The Sluiceway and Apron of a Rafter Dam on the Priest River. 

Idaho. 


between them being filled with gravel and stone. The up¬ 
stream face is banked up with brush and gravel to stop leakage. 
This type is not in frequent use, although it was at one time 
common in the Lake States. 
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Fig. 103. — Upstream View of a Rafter Dam, showing a Needle Gate. 

Appalachians. 

16 to 24 feet long, which extend to the lower end of the sluice 
where they are attached to a beam hung on bearings placed on 
either side of the top of the sluiceway. A platform erected ov er 
the gate supports a drum actuated by a hand wheel with gearing, 
or by a hand lever. Chains are attached to either side of the 
gate head and are passed up over the drum, and the gate, which 
swings through an arc of a circle with a radius equal to the length 
of the supporting braces, is raised by winding in the chain. 

Needle or Bracket Gate . — Splash dams, especially in the Appa¬ 
lachian and Pennsylvania regions, are often provided with so- 
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one man as no special effort is required, both of wliich are 
advantages. 

Logging dams with “bear-trap” gates 80 feet wide have been 
built and operated in Wisconsin. 

Half-moon Gates . — A dam constructed to store water for log 
sluices often has a gate of a type called the “half-moon.” It is 
not used for wide sluiceways nor for large heads of water. The 
gate, which is slightly curved, fits tightly into the sluiceway with 
the convex face upstream. It is supported by four arms from 
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A light drop rate is often used to shut on the flow of water 
while the large gates are being closed. 


LOG CARRIERS 

i/jvyyr* operating near the headwaters of streams occasion¬ 
ally firul it desirable to transfer logs from one water course to 
another in order to bring them down the stream on which the 
manufacturing plant is located. 

A log carrier similar to the log haul-up in a sawmill is employed 
for elevating the logs to the maximum height desired, and a log 
sluice with a V-box 4 or 5 feet high and 7 or 8 feet across the 
top then carries the logs into the stream on the other water¬ 
shed. Water for the sluiceway is furnished by a series of pumps 
of large capacity. 
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An interesting example of a device of this sort was the log 
carrier and sluice constructed some years ago in the Nipissing 
district, Ontario, Canada, to divert logs from the headwaters of 
the Muskoka River to those of the Trent River. 

The logs were first transported up a log carrier 300 feet long 
to a reservoir 80 feet long, 7 feet wide and 8 feet deep, located 
40 feet above the initial level. A 450-horse-power engine fur¬ 
nished power for the jack works at the reservoir, and also for a 
set of centrifugal pumps with a capacity of 20,000 gallons per 
minute, which provided water for the reservoir, and for a log 
sluice which was 3000 feet long and had a 4.5 per cent grade. 
The logs as they reached the foot of the sluice were transported 
by a log carrier up a ioo-foot rise to a lake f-mile distant, where 
they were placed in a boom and towed to the head of the river 
down which they were driven. The second carrier consisted of 
eight sections, each with a massive jack works driven by rope 
transmission from a 400-horse-power horizontal water wheel 
located near the center of the haul-up. Water for power pur¬ 
poses was brought in a flume from the terminus of the carrier. 
The conveyor chains were made with i-inch round links and 
had log seats at intervals of 8 feet. The capacity of the carrier 
was 10,000 logs in twenty-two hours. 

IMPROVEMENT OF THE STREAM BED AND BANKS 

Before a stream can be driven it must be cleared of fallen 
timber, snags and boulders. The 
former is often cut into short 
lengths with an ax and allowed to 
drift downstream, or is hauled out 
on the banks. Snags, rocks and 
similar obstructions are removed 
with dynamite. This work is 
done in the summer and early 
fall when the water is low. 

Pier Dams and Abutments.— F,c - «+-An Abutment for the 
, mi Protection of Stream Banks. 

Pier dams are cnbwork structures 

used to narrow the channel of a stream, guide logs past rocks 
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and other obstructions, and in some cases to block an old 
channel and divert the water into another course. 

They are built in a manner similar to the piers of crib-dams 
with cribs from 6 to 8 feet square, and mud-sills fastened to 
bedrock or firmly anchored in the stream bed. The cribs are 
loaded with rock to give them stability. 

Abutments are used to protect the banks of streams during 
flood time, and prevent them from being worn away. The 
usual form consists of a cribwork of timber built into the bank. 
The space between the shore and the timbers is filled with rock 
to prevent the bank earth from washing out. Where streams 
pass through wide bottoms and the banks are too low to con¬ 
fine the flood water, an artificial channel is sometimes created 
by constructing false banks of lumber. Cribwork supports a 
strong frame of timbers on which heavy planking is nailed. 



Fig. 105. —An Artificial Channel used to confine Flood Water in a 
Narrow Bed. 

Booms. — Backwaters, pockets, low banks, obstructions and 
shallow places where logs are apt to be lost or stranded occur 
on most streams. Booms, consisting of long sticks of timber 
fastened together end for end and moored to objects on shore or 
to piling or cribs in the stream, are used to confine the logs to the 
channel. Booms are also used to aid drivers in sluicing logs 
through dams, for confining logs at sorting gaps and storage 
points, and for towing. They are built in many forms and are 
called sheer booms when used to confine logs for storage purposes 
in given channels and towing booms when used to impound logs 
for towing purposes. They are again designated as limber and 
stiff booms according to their manner of construction. Both 
sheer booms and towing booms are often of the same pattern and 
are known as the “plug” boom, “sheep-shank” boom, “chain” 
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boom, “bracket” boom, “fin” boom and “barge” boom. The 
first three are single-log limber booms, the names referring to 
the manner of attachment one to the other;' the bracket boom is 
a stiff boom several logs wide, and the fin and barge booms are 
either stiff or limber. 

Plug booms, also known as “plug and knock down” booms, 
consist of logs fastened end to end with short pieces of rope or 
withes whose ends are passed through holes bored in the ends of 
the boom and securely fastened by plugs driven after them. 

Booms of this character are serviceable as a makeshift when 
stronger fastenings are not available. 



DOS AND CHAIN 



Fig. 106. — The Methods of fastening Boom Sticks with Chains. 

Sheep-shank booms are temporary booms fastened together by 
rope, a half hitch being made around the ends of the logs. They 
are used for repairing breaks in other booms where rope is the 
only equipment available. 

Chain booms are the common form of limber boom in use to¬ 
day. Short chains are used to connect the logs, and are fastened 
in several different ways: (1) by a chain and dogs; (2) by a ring 
and toggle; (3) by a clevis, making an endless chain. The latter 
form is used very commonly for towing purposes and for storage 
areas because the booms can be readily uncoupled. 

The bracket boom is a stiff boom made three or four logs wide. 
The logs are fastened together by short boards nailed cross- 
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and are fixed in a permanent position by means of a brace 
extending from the fin to the main boom. 

The boom may be thrown across a stream at any angle less 
than 90 degrees by winding in on the cable and increasing the 
angle between the boom and rudders. The boom may be brought 
to shore by letting out cable. 

A barge boom consists of a limber boom, three or four logs 
wide, the upper end of which is fastened to a barge anchored in 
midstream and the downstream end to a tree on shore. A boom 
of this character is serviceable in a navigable stream where per¬ 
manent booms cannot be used, and where the stream bed can¬ 
not be obstructed with piling or cribs. It is often used in 
connection with a fin boom when it is desired to shunt logs to 
one side of a wide stream. 

STORAGE AND SORTING FACILITIES 

On all large streams on which logs are transported, the prop¬ 
erties of various companies become intermingled, and at destina- 



Fic. 108. — Piers built in a River to hold Storage Booms in Place. Minnesota. 


tion it is necessary to sort out the timber of each owner. For 
this purpose sorting works are maintained at points where any 
given logs are to be manufactured, and extensive log storage 
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The cribs are filled with rock to anchor them firmly. A common 
method of attaching the boom sticks to the cribs is to drive a 
pile in the center of the crib. After a large iron ring has been 
loosely fitted over this pile the boom is fastened by a chain to 
the ring, and as the water rises and falls the ring is slipped up 
and down with the chain. Where piling is used instead of cribs 
a nest of three or four are driven together and bound with 
chains or cable. 

Storage booms are usually taken in and the chains repaired 
after the drive is over. They are replaced early in the spring, as 
soon as the ice leaves the stream. 

The capacity of storage booms varies with the size and length 
of timber handled. The following table 1 shows the area in 
acres required to store spruce logs of several sizes and lengths, 
and also the number of boom logs required to impound given 
quantities of timber when the logs are forced into a compact 
body by the current of the stream, all sticks floating on the 
surface. 


Average 

1 length. 

| Average 

1 diameter. 

| 1 

Average scale , 
( per piece.* 

Area for 
storage of 
1.000,000 feet. 

Feet. 

* Inches. 

Board feet. 

Acres. 

15 3 

5 9 

21.4 

13 41 

*>•5 

| b. 7 

318 

II.94 

24.6 

10.4 

9O.7 

8.15 

30.0 


249.48 

5 34 


* Blodgett rule. 


The average storage capacity of medium-sized white pine and 
yellow pine logs is approximately 2 50,000 feet per acre. 

Sorting Equipment . — The main feature is the sorting jack 
where logs are separated and deflected into the storage pockets 
downstream. The usual type of sorting gap consists of two op¬ 
posite rafts or bracket booms placed from 30 to 50 feet apart and 
connected by an elevated runway on which the sorters stand 
and separate the logs by marks as they pass under them. 
There are many forms of gaps governed by the amount of work 

Boom Areas, by A. M. Carter, Forest Quarterly, Vol. X, No. 1, p. 15. 
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. iig Works . — These may be located below sorting gaps, 
head of still water on non-navigable streams or at the 
as of a logging railroad, or other form of transport along 
jre of a lake or at tidewater. The form of the rafting 
is governed by the character of the stream or body of 
and by the form of raft constructed. On rivers where 
are limited in width because of the size of the channel, 
are made long and narrow and the rafting works, if logs of 
rous owners are handled, may consist of many pockets 



Fig. hi. — A Patent Sorting Device used in the Appalachian Region. 


whose boundaries are marked by bracket booms with plank 
runways which are held in position by piling. 

On the Great Lakes, where logs are towed loose in booms, 
storage areas off-shore are provided in which logs are held until 
a sufficient number have accumulated. These areas are bounded 
by heavy sheer booms held in place by piling. The rafts are 
made up by surrounding a group of logs with heavy towing 
booms and towing them out of the storage areas. 

Along some of the tidewaters of the Atlantic seaboard logs 
are made into bundles and towed to the mills. The rafting 
works here consist of an unloading wharf which projects into 
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rate. On the upper Mississippi River more than 2000 log marks 
have been registered with the surveyor-general, and over 1600 
have been employed during a single season. 

The marks and brands represent a great variety of figures 
comprising single letters, monograms of two or three letters and 
numerous figures which are known amongst river drivers by 
fantastic names. 

Log brands have always been the distinguishing feature for 
logs in the Adirondack region, while in Maine bark marks are 
extensively employed. Both forms are used on the Mississippi 

LVE>WA/\£"H_ IVK1VI SA/ ©-©• 

1 2 S ’ 4 6 6 7 8 8 10 11 12 

OX ll/X 0*i^/T7\TH F I 

n U 15 16 17 18 19 20 21 22 23 U 2826 

V^jNJ-eUwOiix/v 

ti 28 29 80 81 82 88 24 85 86 ^7 88 80 .40 

Fig- 112. — Some Mississippi River Log Marks, i-io, monograms; 11, blaze notch; 
12, notch girdle; 13, scalp; 14. cross; 15, notch; 16, dagger; 17, cross girdle; 
18, diamond; 19, twenty; 20, thirty; 21, umbrella; 22, saw horse; 23, fork; 24, 
straight S; 25, flag; 26, pine tree; 27, inverted A with scalps; 28, fifty; 29, pot 
hook; 30, fish hook; 31, bar C; 32, box with ears; 33, wild goose: 34, sheep 
head; 35, crow foot; 36, double dagger; 37, fifteen; 38, triangle; 39, star girdle; 
40, turtle. 

River and its tributaries, and also in many parts of the Appa¬ 
lachian region. Brands are in extensive use on the Pacific Coast 
where logs are transported by water, but are seldom used in the 
interior. 

When registered 1 with some designated state, or county official 

1 “Failure of owner to comply with Compiled Laws, section 5083, providing for 
the recording of log marks, was only effective to deprive the owner of the statutory 
presumption of ownership of logs unmarked with the recorded mark, and did not 
deprive him of his property in logs, the title to which he might establish by other 
means, including an unrecorded mark used by him.” Whitman vs. Muskegon 
Log Lifting and Operating Co. Supreme Court of Michigan, 116 Northwestern 
6 * 4 - 
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r-cenerai in Minnesota, in most other states the 
■ v ; me county in which the head office is located) 

^_c :ntdemarks of the individuals registering them, 

^ :o die timber so marked are fully protected by 
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. . vd in the stream, such logs cannot be regarded 
_ u<.d property whether the marks are distinguish- 
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SPECIES THAT WILL FLOAT 

v ^avrity ot species indigenous to the United 
vv. to some extent, yet many of them cannot be 
^iwv>cdully by water. The coniferous woods are 

. V Log Lifting and Operating Co. Supreme Court 

v \ x '*vstcrn M4* 

* Supreme Court of Michigan, 124 Northwestern Re- 
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the most satisfactory floaters, but among them there are several 
species such as yellow pine, green hemlock, and the butts of larch, 
redwood and some other species that can be handled only with 
indifferent success. The buoyancy of hemlock is increased by 
peeling the timber and allowing it to season for a short period 
before placing it in the water. 

Hardwood logs, such as basswood, poplar and cucumber, float 
well and can be driven to advantage, although basswood is 
apt to become discolored, which greatly depreciates it in value. 
Oak, beech, maple, birch and other heavy hardwoods can only 
be floated with difficulty unless they are especially prepared 
or are rafted with lighter species. Some loggers cut and peel 
oak in July, August, September and October, place it on skids 
near the bank and allow it to dry out for from sixty to 
ninety days. It then becomes light enough to float for short 
periods. 

Another method 1 is to peel and season the logs, then paint 
the ends with two or three coats of paint and raft with lighter 
species. Holes also may be bored into logs and plugged up 
so as to form air spaces and increase the buoyancy of the 
timber. 

White birch for spool stock is sometimes driven for short 
distances in Maine. The green timber will float for a short 
period, although it is seldom put into the water in this condition. 
An effective method is to fell the trees during the summer 
months and leave the tops on the trees until a large amount of 
moisture has been removed. Again the trees may be felled, the 
tops cut off and the timber left in the forest to season for from 
eight to twelve months. This method is less satisfactory than 
the former because the sap of the logs stains badly during 
summer months, if left for long periods. 

The following lists show the relative floating ability of several 
species. 

1 There is a serious objection to this method of handling hardwoods because 
their value is usually reduced by checks and incipient rot. Hardwood cut during 
the spring or summer must be converted into lumber in a few weeks if the best 
remits are to be secured. 
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the driver when the logs start to move. Log drivers, espe¬ 
cially on rough water, are among the highest paid men in the 
woods. 1 On small streams log drivers are housed in log camps 
or in tents, while on river drives the men frequently live in a 
house boat or a tent called a “wanigan,” which is mounted on 
a scow or raft and floated down the stream as the work proceeds. 
Tents on shore are also frequently used where facilities can be 
provided for moving them in wagons or in boats. 

D. CONDUCT OF THE DRIVE 

The Drive on Small Streams . — Drives usually start on the 
upper courses of some small stream where the logs have been 
“banked” in the stream bed, and parallel with it, or else scat¬ 
tered over the surface of some lake or pond near its mouth. 
The “banking ground” is often above a splash dam which 
furnishes sufficient water to carry the logs down to the rear of 
another dam or to the main stream on which they are floated 
to the mill. 

As soon as the ice has gone out sufficiently to clear the stream, 
booms are placed in essential spots along the channel and the 
dams and other equipment placed in good repair after the 
winter season. A head of water is accumulated on the banking 
ground and a crew is set to work to “break down” the “land¬ 
ing” or “bank.” 2 This consists in setting the logs afloat in the 
current so they can proceed downstream. The sluice gates of 
the dams are opened a short while before the logs are started 
through and should not be closed until several minutes after 
the logs have ceased coming, otherwise jams will form at points 
along the channel. The work starts on the pile farthest down¬ 
stream and in the center of the channel, the logs from the top 
of the pile being thrown into the water by means of peavies and 

1 Log drivers in Maine receive from $2.25 to $3 per day and board, which 
includes four meals per day. Drivers on the large streams in the West receive 
50 cents per hour, exclusive of board, which costs approximately $5 per week. 

* In the Appalachian region, logs frequently are not banked but are scattered in 
the beds of the streams where they await a freshet to carry them down the stream. 
In such cases a crew to break landing is not required. Dependence is placed on the 
current to start the logs. 
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power engines and a large capstan or windlass. The boats are 
propelled either by twin screws or side wheels and are so con¬ 
structed that they may be drawn overland on skids under their 
own power. When towing, a cable is fastened to some con¬ 
venient tree on shore or an anchor is thrown out several hun¬ 
dred feet in advance of the raft and the tug then run back and 
attached to the raft which is advanced by winding up the cable 
on the capstan. Under a favorable wind a tug of this character 
will handle 60,000 board feet and under a head wind, 30,000 feet. 



Photograph by D. N. Rogers . 

Fig. 114. — A “Headworks” used to tow Log Rafts across Small Lakes. 

Maine. 

The cost of drives on small streams ranges from 25 to 30 
cents per thousand feet for a few miles up to $1.25 for a distance 
of from 30 to 50 miles. As a rule transport on small streams is 
more expensive per thousand feet per mile than on large ones, 
because of the limited amount of timber handled, the rough 
character of the channel, and the greater number of improve¬ 
ments per mile that are required. 

Individual drives on small streams are in charge of a foreman 
who often is the woods superintendent, or the boss of the log¬ 
ging camp at which the timber was cut. One or more sub¬ 
foremen aid him. 


Digitized by LjOoq Le 




FLOATING AND RAFTING 


379 


The Drive on Large Streams} — The driving problems on por¬ 
tions of the route are often similar to those on small streams, 
but in general the difficulties incident to the transport of logs 
are not so great. 

The channel is wider, with longer stretches of smooth water, 
and the greater volume of timber annually passing downstream 
makes it practicable to improve the channel to a far greater 
degree than is feasible with small streams. Fewer men in pro¬ 
portion to the amount of timber handled and the distance cov¬ 
ered are required, and under normal circumstances the expense 
per thousand feet for labor is less. A large portion of the 
driving work on the average stream consists in the prevention 
of jams at curves, on sand bars, at rocky narrows and similar 
places, and “picking rear” after the main drive has passed. On 
many large streams the banks for a portion of the distance may 
be low, so that logs can float out of the channel into sloughs or 
over land inundated during flood time, and the drivers must 
keep their booms in good condition to prevent this and to keep 
the logs moving. 

Crews are divided into squads, under subforemen, and are 
stationed at danger points along the stream. These crews must 
do much of their work from bateaux or by standing on logs, 
because of the width of the banks. In place of “alligators” and 
“headworks” powerful side wheel, end wheel or screw tugs are 
employed for the transport of large quantities of logs across 
lakes, or down streams where it is necessary to confine the 
logs in booms. 

When the head of the drive reaches the first sorting gap, a 
crew of men begins sorting and this continues during the 
summer and fall until the logs are all assorted, the water fails 
or ice closes the river. If no ill luck has attended the drive the 
last logs are usually down by October first. 

The drive on the upper Connecticut River originating on the 
Wild Ammonoosuc in New Hampshire and extending to Bellows 
Falls (17 miles on the Ammonoosuc and 93 miles on the Connect¬ 
icut River) begins about the first of April and lasts from twenty- 

1 Sec page 363. 
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three days to six months. The average time is about six weeks. 
One hundred men are required on the Ammonoosuc and about 
sixty on the Connecticut River. The cost per thousand feet de¬ 
livered at Bellows Falls for the 1909 drive, which was conducted 
under favorable conditions, was $1.18 per thousand feet. In 
1908 the cost was $1.71 and in 1907, $1.40, while in some 
years it has been nearly $2 per thousand feet. The high cost 
is due to the rough character of the Ammonoosuc channel which, 
though fairly straight, contains many rocks. The annual 
cost of improving the Ammonoosuc has been from $500 to 
$700. 

On the Penobscot River in Maine, the average length of drive 
is approximately 150 miles and the longest drive which originates 
on either the North or South Branch of the West Branch is 
about 240 miles. The average quantity of material annually 
driven down the West Branch is 130,000,000 feet, about three- 
quarters of which goes to Millinocket, and the remainder to 
Bangor and vicinity. The drive begins about April 20th and 
the last logs reach the booms above Bangor about October 
first. Approximately 2500 men are employed for the first 
six weeks and after the logs reach the main stream the force 
is cut to about 200 men, exclusive of those occupied at the 
sorting gaps. 

The cost per thousand feet for driving logs on various portions 
of the Penobscot River has been as follows: 1 


Year. 

Locality. 

Distance. 

Cost per 
1000 feet. 

I 9 ° 3 ~ I 9 12 

Head of Chesuncook lake to Shad pond.. 

Miles. 

60 

So. 70 

1898-1907 

Grand lake dam to Penobscot boom.... 

89 

90 

1898-1907 

Haskell boom to Penobscot boom. 

84 

.82 

1898-1907 

Sebois river to Lincoln. 

47 

.66 

1898-1907 

Sebois river to Penobscot boom. 

72 

•56 

1898-1907 

Soldier brook to Penobscot boom. 

62 

.62 

1898-1907 

Medway to Penobscot boom. 

5 i 

.80 

1898-1902 

Head of Chesuncook lake to Penobscot 
boom 

120 

1.17 

1898-1902 

Shad pond to Penobscot boom. 

59 

.40 


1 “Water Resources of the Penobscot River Basin, Maine,” U. S. Geological 
Survey. Water Supply Paper, 279, Washington, 1912, p. 211. 
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The cost of handling logs by the St. John River Log Driving 
Company in New Brunswick for a distance of 214 miles has been 
as follows: 


1906 . $1.80 per 1000 feet 

1907 . 1.90 per 1000 feet 

1908../. 2.00 per 1000 feet 

1909. 2.07 per 1000 feet 


The cost of the drive itself, exclusive of the sorting and rafting 
charges, has been 26 cents per thousand feet. 

The Restigouche Log Driving and Boom Company, which ' 
operates on 65 miles of the Restigouche river in New Brunswick, 
handles approximately 100,000,000 feet per year. The charges 
for 1912 were as follows: driving to the boom limits, 18 cents per 
thousand; rafting charges for merchantable pine and spruce, 
55 cents per thousand; undersized pine and spruce, 65 cents per 
thousand; cedar, 60 cents per thousand. The rafts are towed 
to the mills by the log owners at their own expense. 

RAFTING ON STREAMS 

Rafting is a common method of handling logs on large streams 
and lakes and is practiced in all parts of the United States. The 
motive power is usually end-wheel or side-wheel steamers on small 
bodies of water, and screw-propelled tugs on large bodies of 
water. Rafts are now seldom drifted with the current. The 
advantages of rafting are: 

(1) It prevents loose logs from scattering and becoming 
entangled in bushes along the banks, and from being stranded on 
flats submerged at high water. 

(2) It enables the water transport of nonportable species 
which can be buoyed up by fastening them to logs that can float. 

(3) Extensive booms are not required at destination to catch 
the logs as they come down. 

(4) It insures prompt delivery on lakes and other waters 
where there is no current to carry the logs along. 

(5) The Federal Rivers and Harbors Act of March 3, 1899, 
declares “that it shall be unlawful to float loose timber or logs 
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in streams actually navigated by steamboats in such manner as 
to obstruct, impede, or endanger navigation.” 

There are a variety of forms in which rafts are built, depending 
on the character of the water on which they are to be towed, 
the kind of timber rafted and on the Federal regulations 1 gov¬ 
erning rafting. 

Bag or Sack Booms . — These are used on the Great Lakes and 
on large, smooth rivers. They consist of a single or double row 
of boom sticks surrounding the impounded logs. For lake work 



Fig. 115.—A Mississippi River Log Raft, showing the Method of Control by 
End-wheel Steamers. 


short boom sticks of large size are preferable because loose logs 
are less apt to slip under them than they are under the long ones. 
On the Great Lakes double booms with connecting chains made 
of ij-inch iron are considered superior to single booms. During 
the period when the exportation of logs was permitted by the 
Provincial Governments of Canada, immense quantities of white 
pine were rafted to this country and manufactured at points 
along the Great Lakes. The season for towing was from June 1 

1 The Federal government specifies the form, size and character of rafts that 
may traverse certain navigable waters and harbors. 
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to October 15. The rafts contained from 2,000,000 to 6,000,000 
feet each, and were handled by powerful tugs. The transport 
of logs from Canada to the United States ceased in 1898 when 
an embargo was placed on the export of logs from Crown 
Lands. 

Rafts Fastened with Poles . — The common form of raft on the 
Ohio River and on some southern streams is one in which the 
logs are made up into raft sections. The logs in each section 
are attached to each other by poles placed across the logs and 
fastened to them by means of rafting dogs. The sections are 
fastened together by cables. 

On the Ohio River poplar and other logs are rafted in lengths 
of from 20 to 60 feet. The longer logs are preferred because 



Fig. 116.—Method of fastening Poles to the Logs by means of Iron Dogs. 


of the greater ease in rafting and also because the laws of 
adjoining states allow a fee of 25 cents per stick without regard 
to length, to all parties who catch and hold logs for rafting. 
On the upper reaches of the Big Sandy River floating logs are 
caught and about sixty sticks are made into a raft which is from 
eight to twelve logs wide and from 250 to 400 feet long. The 
logs are bound together with small poles 20 feet long which are 
placed at intervals of from 10 to 12 feet. Rafts are equipped 
with long sweeps at each end to assist in guiding them, and 
each one is floated down to the mouth of the stream in charge 
of two men. The owner makes from twelve to sixteen rafts, 
containing from 700 to 900 sticks, into a fleet and takes it down¬ 
stream to the mills under the control of a tug. An occasional 
fleet containing from 1900 to 2000 logs is handled which is re¬ 
garded as the maximum size practicable. 
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A modification of this form of raft is occasionally used for 
handling yellow pine in the South. The rafts consist of sec¬ 
tions one log long held together by poles which are attached to 



Photograph by R. B. Miller. 

Fig. ii7. — Loading the “ Bottom ” of a Raft with Logs, by means of a Par¬ 
buckle. A bracket boom is shown on the left. New Brunswick. 


the logs by a wooden plug driven into holes bored through the 
poles and into the timbers. Several sections are then made 
into a raft and floated downstream to the mill under the guid¬ 
ance of raftmen who steer with long 
sweeps or oars. 

On some of the streams in the 
Northeast assorted logs are made 
into rafts and towed to the mills. 
The St. John River Log Driving 
Fig. i 18. — Method of Attaching Company of Fredericton, New 
RaWng ,?£“ l to 5 * L ° SS ’ by Brunswick, makes up its rafts in 

the following way. The logs after 
being assorted are run into pockets according to ownership. 
About thirty logs are fastened together at one end with a “ rat¬ 
tling line” which consists of a cable on which are strung the 
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necessary number of ring dogs. This “ joint,” as it is called, is 
then floated out of the pocket and down the “rattling rim” to 
the “bottom makers” who place two boom poles across the raft, 
and bore holes through the boom poles and logs which are then 
fastened together with hardwood pins. The rattling lines are 
then removed and the bottom passes down to a loading machine 
where a top load of logs is placed on the “bottom.” The joints 
are then scaled and floated downstream where from five to seven 
of them are fastened together by short pieces of poles, called 
brackets, and hardwood pins and then towed to the mill by 
tugs. 

For many years rafts on the Mississippi and some other 
rivers in the Lake States were made into “brails” or sections. 


The logs were fastened together with 
poles in a manner similar to the 
Ohio River method, except that rope 
and rafting pins were used instead 
of chain dogs. Two-inch holes were 
bored in the log on either side of the 
pole and the ends of a short section 
of rope placed in these holes and 
firmly held by hardwood rafting 
pins driven in behind them. This 



Fig. 119. — Method of fastening 
Rafting Poles to Logs by means 
of Rafting Pins. A method for¬ 
merly used on the Mississippi 
River. 


was an expensive method because of the large amount of rope 


required, and it has now been superseded by an improved method 


patented by an employee of one of the boom companies. 


The brails as now made consist of a set of boom sticks form¬ 


ing a rectangular pocket which is filled with loose logs. The 
boom sticks are held together by a 3-link chain 10 inches long 
(Fig. 120 y d) through the outer links of which the pin (Fig. 120, ft) is 
passed and then driven into 2-inch holes bored in each boom 
stick. These pins are made of oak and turned to a minimum 
diameter of 2 inches and a length of 11 inches. The top end 
has a swell 2J inches in diameter, with a slightly smaller swell 
in the center. The head is large enough to prevent the 
chain link from slipping over it and the swell in the center 
binds on the wood and holds the plug fast. A cable is passed 
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through the center links around the entire brail and further 
strengthens it. The brail is braced crosswise with cables as 
shown in Fig. 120, a. Several links of chain are fastened, by 
means of a rafting pin, to the outer boom sticks on one side of 
the raft. On the opposite side of the raft one end of a special 
cable, Fig. 120, c , is fastened to the boom stick by a pin and 
the other end carried over to the chain, which is passed through 
a flattened link and caught. This gives rigidity to the raft. 



Fig. 120. — Details of a Mississippi River Log Raft. a. The method of fastening 
the boom sticks together, and bracing them with cables, b. A rafting pin in¬ 
serted in the outer links of the chain d. c. The free end of the cable which is 
used to strengthen the raft, d . 3-link chain through the outer links of which 
the rafting pins are driven. 


The chains and cables can be used repeatedly and hence are 
cheaper than rope which can be used but once. Rafts of this 
character are made up in sections, some of them 300 feet by 750 
feet in size, and contain from 850,000 to 4,000,000 feet of timber. 
They may be controlled in the stream by an end-wheel tug boat 
attached to the stem of the raft. A strong double winch is 
placed on the bow of the boat and from this lines run to each 
forward corner of the raft. By hauling in on one line and 
slacking on the other one, the raft may be turned in any direc¬ 
tion desired. Two tugs often are employed, one at the stem 
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and one at the forward part of the raft, in which case the 
control of direction is secured by the forward boat. 

Cypress Rafts . — Cypress logs, which are skidded with pull- 
boats, are rafted down the canals and bayous. A common 
form of raft consists of cigar-shaped sections from 150 to 200 
feet long, each containing from twenty to thirty logs which are 
floated loose within the boom sticks. Sinkers are placed be¬ 
tween floating logs and fastened to them by poles and chain 
dogs. Old skidding cable is often used to bind the boom sticks 
together. A 2-inch hole is bored in the log, and the end of the 



Fic. 121. — A Cypress Raft in a Louisiana Bayou. The floating vegetation on the 
extreme right is the water hyacinth. 


cable inserted and made fast by a wooden plug driven in be¬ 
hind it. The sections are fastened together by rope, and made 
into a long raft which is towed to the mill by small tugs. Navi¬ 
gation is seriously hampered and sometimes absolutely stopped 
by the congestion of the watercourses by the water hyacinth 
and sometimes mills are forced to shut down on account of the 
lack of logs, due to the closing of the waterways by this plant. 

Raft Bundles . — In the Coastal Plain region logs are sometimes 
made into bundles each containing two cars of logs (20 to 30 
logs) which are bound together firmly with chains. The maxi¬ 
mum tow for the larger tugs used on this work is from thirty to 
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forty bundles. From 30 to 40 per cent of the timber cannot 
be floated and the object of this method of transportation is to 
make the floaters carry the nonfloaters. Bundles frequently 
have to be made over because of an excess of heavy logs which 



placed 
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a winch located in the second story of the log dump. The cables 
thus make a large loop into which the logs are unloaded. Two 
binding chains are sunk into the water alongside each cable, one 
end being temporarily attached to the unloading dock and the 
other end to a small rope which is placed outside of the cradle. 
When the logs have been placed in the latter, the bundle is made 
compact by tightening up the cradle cables, and the binding 
chains are then brought around the bundle, tied and made fast 
by heavy iron dogs. 

Pacific Coast Rafting. — Logs in the Pacific Coast region are 
often rafted down the large streams, or towed along Puget 
Sound to the mills. Two forms of rafts are employed for this 
work. When logs are to be floated downstream without the aid 
of a tug, they are made up into “round” booms which consist 
of a group of loose logs surrounded by several boom sticks. The 
raft is allowed to drift with the current, and may or may not be 
in charge of a raftsman, depending on the character of the stream, 
and the tides. 

Logs that are to be towed to destination are rafted at a “harbor 
boom,” which consists of a large storage pocket and a rafting 
pocket. The logs are brought to the harbor boom by rail and 
dumped into the storage pockets which consist of an area in¬ 
closed by boom sticks held in place by piling. The rafting 
pockets are narrow lanes about 75 feet wide and from 800 to 
1000 feet long inclosed by boom sticks, held in place by piling 
placed at approximately 70-foot intervals. The logs may or may 
not be sorted for quality and species previous to rafting. Rafting 
on tide water can be carried on only during a favorable tide. 

The rafters first string boom sticks across the far end and on 
both sides of the pocket. Logs of approximately equal lengths 
are then poled down the run and stowed parallel to each other 
in the first section of boom sticks. Each row is known as a 
“tier,” and two tiers usually constitute a section about 75 feet 
square. As soon as two tiers have been stowed logs, called 
“ swifters,” are placed across the end of the section at right 
angles to the tiers in order to keep the logs closely packed. The 
gap is then closed by a boom stick placed across the opening and 
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a breadth of from 50 to 60 feet. The taper extends 100 feet 
from each end. 

Ocean-going rafts are built in a cradle or frame which is 
moored to piling in deep water. One side of the cradle is de¬ 
tachable and when the raft is completed it is launched by dropping 
this side and allowing the raft to slide sidewise into the water. 
A 700-foot cradle requires 200,000 feet of timber in its construc¬ 
tion, and costs about $5000. With minor repairs it can be used 
for an indefinite period. A derrick hoisting engine, mounted 
on a scow, and valued at $5000 is necessary for stowing logs in 
the cradle. A crew of five or six raftsmen is required. 

The logs are floated out to the cradle and, beginning at either 
end of the latter, the longest and most pliable sticks are used 
for the outer layers. These sticks should be at least 60 feet 
long and are placed with their butts toward the center of the 
raft. This gives a taper to the body of the raft and as the logs 
gradually work outward the binding chains are drawn tighter. 
The interior may be filled with any length logs, provided the 
joints are broken. 

After the raft has been built up to a height of 20 feet, a 2J- 
inch tow chain is laid from stem to stem with 50 feet projecting 
on either end to which the towing cable is attached. “Herring 
bone” chains, made from if-inch iron, are then attached to 
the main tow chain on the tapering ends of the raft, run diago¬ 
nally across the raft toward either end, and fastened to the bind¬ 
er chains. This prevents the latter from slipping on the conical 
portion of the raft, distributes the pull of the tow chain over 
a large portion of the stem, and also gives a limited amount of 
slack in the center, which is essential to permit the raft to bend 
slightly with the action of the waves. 

When the raft is completed, binder chains made from if-inch 
iron are placed entirely around it at 12-foot intervals and are 
tightened by the hoisting engine. A 700-foot raft containing 
from 4,000,000 to 5,000,000 feet requires about 115 tons of 
chain, which, with accessories, is valued at $10,000. A 30-foot 
raft draws from 20 to 22 feet of water and can be towed to 
San Diego, 1200 miles, for $1 per thousand feet. 
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The safe towing periods are from June 15 to September 15 
and, under favorable conditions, the trip can be made in from 
eighteen to twenty days. 


LOG BARGES 

Barges are used for the transportation of hardwood logs on 
some portions of the lower Mississippi River, the logs being 
brought to the banks of the stream and loaded by power derricks. 
Barge transportation is desirable on streams where suitable 
rafting facilities are not available and with species that are 
too heavy to float. Although introduced in the Lake States, 
this method never gained much favor in the transport of logs 
from Canada to the United States, because of the limited capac¬ 
ity of the boats, and the ease and safety with which logs could 
be rafted. 

SUNKEN LOGS 

Many streams, on which driving has been carried on for years, 
have accumulated great numbers of small, heavy butted and 
sappy logs in their channels. In the Lake States streams, which 
contain immense quantities of sunken timber, the “deadheads” 
average about twenty logs per thousand feet, log scale. 

Numerous efforts have been made to salvage sunken timber, 
especially in this region, and although log-raising companies 
have been formed and have operated to a limited extent, the in¬ 
dustry has never assumed large proportions. The obstacles in 
the way of successful operation have been numerous. Accord¬ 
ing to a decision 1 of the Supreme Court of Michigan the title to 
sunken logs remains with the original owners. Where several 
hundred marks and brands have been used on a stream, it is 
almost hopeless for a company to attempt to secure title to all 
the timber raised because many of the owners of given brands 
and marks are deceased or have left the region. In addition 
the log raiser must reckon with riparian owners which is a further 
drawback to the work. 

There have been numerous methods used in raising logs, 
some of which have been patented. On shallow streams they 

1 See page 371. 


Digitized by CjOoq le 



FLOATING AND RAFTING 


393 


are often raised by workmen who use pike poles and operate from 
boats. The logs are towed to land, where they are stored until 
thoroughly dry, when they are again put in the stream and 
rapidly driven to their destination. 

A hoisting engine with suitable booms and grapples, mounted 
on a flat boat, has also been used. The logs were frequently 
rafted and kept afloat by steel tubular buoys 32 feet long by 18 
inches in diameter which were scattered throughout the raft. 
Occasionally deadheads were attached to rafts of floating timber 
and thus buoyed up until they reached the mill. 

White pine deadheads have been sold for as much as $5 per 
thousand as they lie in the stream, although the average price 
is approximately $4 per thousand feet, log scale. 
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FLUMES AND LOG SLUICES 

Log and lumber flumes, and log sluices are built to transport 
lumber, crossties, shingle bolts, acid wood, cordwood, pulp- 
wood, mine timbers and saw logs from the forest to mills, rail¬ 
roads or driveable streams, and to carry products from the 
mill to market, or to rail transport. They are used to a limited 
extent in every forest region, but are especially serviceable 
where stream transportation is not available and when the 
topography renders railroad construction costly. They are most 
commonly employed for handling sawed products, although they 
are now being used in some parts of the West for transporting 
mine timbers and saw logs. 

They have several advantages over logging railroads in a 
rough region: (i) they can be carried over inequalities in the 
ground, or across gulches on fairly light trestles; (2) they can 
be operated on steeper grades; (3) they occupy less space than 
a railroad and hence require smaller cuts and tunnels and can 
often be located in narrow canyons where there is not sufficient 
room for a railroad. 

The disadvantages are: (1) the transport of crooked and 
long logs is difficult and costly; (2) the light construction ren¬ 
ders them more subject than railroads to damage by windstorms, 
fires, floods, falling timber and other natural agencies, although 
they can be repaired more cheaply; (3) they usually offer no 
means of transporting supplies from the railroad to the mill or 
forest; however, in one instance the edges of the flume box were 
used as a track over which railroad speeders were run, thus 
affording ready communication between the two ends of the 
flume; (4) the transport of lumber roughens the surface of 
planed material and also batters the ends of the boards which 
have to be trimmed after leaving the water so that planing mill 
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work must be done at some point below the flume, often leading 
to increased cost of manufacture. 

LOCATION 

Flume routes are best located by engineers who have special¬ 
ized on logging. The practice followed by some successful flume 
builders is to locate the route with a transit and set stakes as 
for a railroad survey. Levels are then run and plotted and the 
grade line established, the latter being the cut-off height of the 
trestle bent which is the bottom of the cap. Center stakes for 
the bents are established at proper intervals, and following this 
the grade stakes are set for the batter-post mud-sills. The 
data for the base of each trestle bent are calculated for the use 
of the constructors, and show the length of the two lower sash 
braces, the distance along the batter posts, and the length 
each batter post must extend below the first sash brace in order 
that the trestle may stand plumb on the mud-sill. The calcu¬ 
lation of the length of each sash brace is important because 
it governs the batter of the posts and if it is not properly 
calculated the spacing between the posts under the cap will 
vary. 

Careful consideration must be given to curves and the maxi¬ 
mum degree of curvature must be determined for the longest 
material that is to be handled. The following table 1 of curva¬ 
tures for flumes is regarded as safe. 


Maximum length 

Safe maximum 

of material to be 

degree of curva- 

run. 

ture. 

Feet. 

Degrees. 

8 

20 

40 

IO 

60 

8 

80 

. t ) 

IOO 

4 


Curves at the base of steep grades should be avoided, because 
jams will form which will not only damage the flume but will 

1 From Lumber Flumes, by Francis R. Steel, Bui. of the Harvard Forest Club, 
VoL x, 19x1. 
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also cause the lumber to leave it. The maximum degree of 
curvature permissible increases with the grade but diminishes 
rapidly as the grade falls under 3 per cent. The following 
table 1 of minimum grades is considered safe. 


Degree of curve. 

Safe minimum 
grade. 

Straight 

Per cent. 

O-S 

4 degrees 

1.0 

6 degrees 

1-5 

8 degrees 

2.0 

10 degrees 

2-5 


The most desirable grades for a straight flume are 3 per 
cent or more. Grades up to 75 per cent may be employed on 
short stretches, provided all sharp changes in elevation have 
properly proportioned vertical curves. 

TYPE OF BOX 

There are two general types of flume and sluice boxes. One 
is V-shaped and may have a “backbone” 2 which makes a box 
6 or 8 inches wide at the base, with outwardly sloping sides. 
The other is known as the box flume. 

The choice of type and size of box depend on the character 
and size of material to be transported, the amount of water 
available, and the ultimate use of the water itself. In some 
instances when water from flumes is used for irrigation pur¬ 
poses, the box is of larger size than is required for the sole pur¬ 
pose of transporting forest products. 

Lumber and log flumes rest on skids on the ground or are 
elevated on trestles. They sometimes pass through tunnels or 
cuts although these are avoided whenever possible because of 
the increased cost of construction. 

V-box. — This type of box is commonly employed for lumber, 
crossties, small dimension stock, small round mine timbers, 

1 From Lumber Flumes, by Francis R. Steel, Bui. of the Harvard Forest Club, 
Vol. 1, 1911. 

* A triangular strip fastened in the vertex of the flume box. 
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pulpwood, 1 and, when built of large size, for saw logs. 2 With a 
backbone it requires less water than any other type. 

A box with a vertex angle of go degrees is regarded as the 
most desirable since this angle permits the cheapest construction 
because the joints can be fitted more easily and the lumber used 
to better advantage. 

An objection sometimes raised to the use of a V-box for the 
transport of shingle bolts and like material is that the individual 
pieces are uneven in size and weight and do not all travel at the 
same speed, therefore they are apt to double on low grades and 
on curves. 

The V-flume with a backbone is considered the more desirable 
form for a mixed cut of lumber and dimension stock. The 
capacity of a flume of this character does not exceed 100,000 
feet daily, with an average of from 40,000 to 50,000 feet. 

The box of a V-flume for lumber and crossties has sides 
ranging from 15 to 18 inches high and is from 30 to 36 inches 
wide at the top (Fig. 123, A and B). The backbone when added 
is made from a 6- by 6-inch or 8- by 8-inch timber sawed 
diagonally. The side boards of the box are 1 inch in thickness 
for sides up to 30 inches in height, i| inches if from 30 to 
36 inches high, and 2 inches if from 36 to 48 inches high. 
The cracks are battened with 1- by 4-inch or 1- by 6-inch strips. 
The boards range in width from 8 to 14 inches, but are usually 

1 A pulpwood flume operated in the Adirondack Mountains of northern New 
York was 36 inches across the top and 36 inches deep. It was supported on a 
trestle which in places was 100 feet high. The flume was 2$ miles long, had a 
capacity of sixty cords of 18-inch pulpwood per hour, and the bolts traversed the 
distance in 7J minutes, dropping into a stream down which they were driven to 
a pulp mill. 

1 A 5-mile log flume (Fig. 123, D ) was recently constructed in Idaho with an 
average grade of 11 per cent, a maximum grade of 15 per cent, and a maximum 
curvature of 20 degrees. The box was supported on trestles 16 feet apart with 4- by 
8-inch sills, posts, and caps and 2- by 6-inch braces; 5- by 10-inch stringers with 
2- by 6-inch lateral braces and round pole supports in the center of each bent; 
4- by 6-inch bracket sills spaced from 2 to 4 feet apart depending on the weight 
carried and the strength required at loading points, and 3- by 6-inch braces. The 
box was made from 2-inch rough lumber with the cracks battened with ij- by 
4-inch strips. The cost of the flume complete was about $8,000 per mile. See 
The Timberman, August, 1912, pp. 42-44. See note on page 411. 
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from 12 to 14 inches. The lengths are commonly 16 and 24 
feet. 

Box Flumes . — These are used for lumber and dimension 
stock (Fig. 123, C), shingle bolts, pulpwood and logs. 1 They are 
more expensive to construct than a V-flume because the greater 
weight of water carried necessitates a heavier trestle. Where 



Fig. 124. — A V-Flume for transporting Mining Stulls. Montana. 

the water supply is abundant, boxes of this character are some¬ 
times used for lumber transport. A box flume 5 in California 

1 See note on page 412. 

* This flume was started in 1891 by the Fresno Flume and Irrigation Company 
for irrigation purposes and now is 65 miles in length, connecting the sawmill at 
Shaver with the planing mill and shipping depot at Clovis. Near the head the 
flume box is rectangular and has sides 12 inches high and a width of 48 inches. On 
the steep mountain pitches the sides are 32 inches high, and on the lower end 
48 inches high. The maximum grade is 4} per cent and the minimum grade on 
the flats 0.5 per cent. 
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transports 300,000 board feet daily, a quantity three times as 
great as the maximum for a V-flume. This increase is made 
possible by clamping 1 from five to six boards together into a unit 
which is floated singly on the steeper grades toward the head of 
the flume. On the low grades near the lower terminus from 
twenty-five to thirty units are “dogged” together with manila 
rope and floated to destination. 

For shingle bolts, acid wood, and cord wood a box with a 
10-inch bottom, 20-inch sides and 24 inches across the top is 
sometimes employed. In northern New York a flume of this 
size handled sixty cords of spruce pulpwood per hour. As a 
rule, however, they are larger with a base of approximately 20 
inches, sides from 16 to 20 inches high and a width across the top 
of from 30 to 32 inches. The boxes are supported on trestle work 
similar to that used for the V-flume, although the construction is 
stronger. 

The boxes of log sluices (Fig. 123, E) are of larger size than those 
for lumber flumes and carry more water. They are used chiefly 
to supplement stream driving by transporting logs through rocky 
gorges where an excessive amount of water would otherwise be 
required or where boulders prevent the profitable improvement of 
the stream for loose driving, and for transporting logs over 
stretches of streams whose banks are so low that the flood 
waters scatter the logs over the lowlands. They are also 
used in connection with log haul-ups to transport logs from 
one watershed to another, and, in some cases, to transport 
logs directly from the forest to the mill. They have been 
employed frequently in the Lake States and occasionally in the 
Northeast. 

On account of the large amount of water they must carry to 
float logs and because of the wear-and-tear they receive, the 
boxes are made of strong material supported on cribwork which 
is kept as near the ground as is feasible. 

1 The clamp which is patented is a bar of }-inch half-round iron, with a i-inch 
flat face having recurved points at each end. The boards are made into piles with 
the ends flush with each other, a clamp is slipped over the end, and a wedge driven 
between two boards near the center of the unit. This drives the points into the 
outer boards and binds the whole load together. 
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Sluice boxes are sometimes made with two thicknesses of 2-inch 
plank, the inner set being surfaced and tongued and grooved to 
insure a tight joint, while the outer set of plank break joints with 
the inner and make a tight box. The dimensions of a sluice 
of this character built in the Lake States for white pine were 
36 inches in width at the base, 108 inches wide across the top, 
and 60 inches high. The water in the sluice was controlled by 
half-moon gates (Fig. 102), located at the mouth of storage 
reservoirs. 

TRESTLES 

Trestles may be built of round timber or of 2- by 6-inch or 
4- by 8-inch sawed material. Flumes used for transporting sawed 
material usually have a trestle made from square-edged material, 
because it can be secured at the mill and transported to the place 
of construction in the completed portion of the flume. Where 
logs, pulpwood, acid wood, and other rough material are trans¬ 
ported from the forest to the manufacturing plant, round timber 
from 8 to 12 inches in diameter is often used for trestle construc¬ 
tion for it can usually be secured in the vicinity, although some 
prefer to erect a portable sawmill at the head of the flume and 
manufacture lumber for its construction. 

Caps for round timber trestles are either made from small 
timber hewed on opposite faces to the desired thickness or from 
sawed material. Stringers are usually made from sawed timber. 
The braces for round timber trestles are made from small 
poles. 

For square-edged timber trestles caps are made from 2- by 6-, 
4- by 4-, or 4- by 6-inch material, and stringers from 4- by 4-, 4- 
by 6-, or 6- by 6-inch timbers, the choice depending on the size 
of the box, the distance between trestle bents and the amount of 
water carried. 

Braces for the box are placed along the stringers at 2-, 4-, or 
8-foot intervals, depending on the length of the span, the form of 
the box, 1 and the strength required at special points, such as 

1 A V-box with a backbone for fluming lumber requires bracing only at 8-foot 
intervals, while a box flume should have braces every 4 feet on a 24-foot span. 
Loading points on log flumes are often braced at 2-foot intervals. 
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loading stations. They may be made from 2- by 4-inch joists or 
from solid 4-inch blocks (Fig. 123, A and B). 


Fig. 126. — A Five Leg Trestle for Heights Greater than 75 Feet. 

A practical type of trestle 1 for a lumber flume under 75 feet 
in height consists of two legs made from 2- by 6-inch joists, 
doubled and braced (Fig. 125). For heights greater than 75 feet 
a trestle with five legs is used (Fig. 126). 

1 Designed by F. M. Kettenring, C. E., Vancouver, Washington. 
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Two 4- by 6-inch stringers rest on the caps which are spiked 
to the trestle. Solid braces which support the sides of the V-box 
are placed on the stringers at 8-foot intervals. The details of 
the brace and other features of the box are shown in Fig. 123, A. 

TERMINALS 

Flume terminals are of several different types. The choice 
is dependent largely on the kind of material handled and its 



Fig. 127. — The Terminal of a Log Flume, near the Deeriodge National Forest, 
Montana. This t>pe is known as an “ elephant.” 

disposal at destination. Logs, pulpwood and rough stock are 
often dumped into streams, thus obviating the necessity for any 
special form of terminal. 

On the Allen flume 1 in the Deeriodge National Forest in 
Montana round mining timbers are transported to a storage 
depot where they are loaded on cars and hauled to destination. 
The flume is about 20 feet high at the dump and the logs are shot 
out onto rollers on a platform. These carry the logs to the point 

1 See note on page 413. 
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where they are rolled onto cars. The water from the flume 
falls onto a waterwheel which drives the rollers when the latter 
are thrown into gear. 

Another type of terminal, known as the “ elephant, ” is shown 
in Fig. 127. The flume forks several times near the terminal 
and forms branches. Logs are diverted into a given branch by 
closing the branches not in use, and the logs are run out to the 
end of the terminal and fall in a rough-and-tumble heap below. 

The type of terminal shown in A, Fig. 128, is often used when 
lumber is dumped on platforms or loading stations. Lumber 
shoots out from the end of the flume and piles up on the platform 
at the base of the terminal. When one side becomes filled the 
shunt board is turned and the lumber diverted to the opposite 
side. 

A form of terminal similar to B y Fig. 128, may be used for 
crossties and heavy timber. The timbers are removed by hand 
from the rollers and piled on the unloading platform or on trucks. 

CONSTRUCTION 

The general methods of constructing a V-flume are illustrated 
by one built in Washington for the transport of 40,000 board 
feet of lumber and crossties daily. The product to be handled 
ranged in length from 8 to 32 feet. 

The flume had a maximum height of 128 feet, maximum 
curves of 8 degrees, and a 3 per cent grade on the upper part and 
0.66 per cent on the lower end. Lumber floated at the rate 
of 3 miles per hour. 

Bents were placed 15.75 feet apart for heights of 65 feet and 
under, and 23.5 feet apart for heights in excess of this. The 
batter posts on all trestles under 7 5 feet were spaced 4 feet apart 
at the cap, and for heights greater than this 5 feet. The batter 
in all cases was 1 in 4. In the bent construction only three 
sizes of lumber were used, namely, 1- by 6-inch, 2- by 6-inch, 
and 2- by 4-inch, the latter being used for the fore-and-aft brac¬ 
ing. As a rule only 16- and 24-foot lengths were used, because 
this simplified the work, reduced the time lost in handling, and 
very little lumber was wasted. A “select common” grade of 
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OPERATION 

The amount of water required for a flume depends on the size 
of the box, the grade and the amount of leakage. On steep 
grades a flume requires less water than on low grades because 
the flume box becomes a wet slide and the logs run freely with 
very little water. The age of the flume and the care with 
which it is maintained largely determine the amount of leakage. 
Forest Service officials found that on the Allen flume in Mon¬ 
tana which carries from 5 to 12 second feet of water the leak¬ 
age averaged 0.3 second feet per mile. They estimate that the 
average leakage in a flume in good condition, carrying 5 to 10 
second feet of water, will approximate 0.45 second feet per mile. 

Water is admitted from ponds or branch flumes at the head 
of the main flume and also from feeders or troughs located at 
numerous points along the route. These feeders run from the 
main stream or some of its branches. If the water supply is 
limited, every effort is made to keep the flume box tight to 
prevent waste. This is not so essential, however, where water 
can be turned in at frequent intervals. 

The products are placed in the flume boxes by various means. 
Sawed lumber and crossties are usually shunted into the flume 
from an incline at the tail of the mill. Pulpwood and acid wood 
are frequently rolled or thrown into the box from skidways or 
floated in from ponds; while logs may be rolled in from skidways, 
floated in from artificial storage ponds, or elevated by log loaders. 
The use of ponds is the simplest and cheapest method, while 
the use of a log loader is the more expensive. 

Flumes are operated by crews that feed the flume; by runners 
who are stationed at points along the route where jams are apt 
to occur; and by laborers who handle the product at the ter¬ 
minal. The runners usually carry a pick-a-roon to aid in han¬ 
dling the floating material. The size of crew required depends 
entirely on the character of the flume, those with many curves 
and low grades requiring the most runners. 

On the Allen flume in Montana, which is about 16 miles long, 
thirty flume tenders are required for handling about 3500 mining 
stulls and logs daily. Four men feed the flume and twenty-six 
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men patrol it, the greater number being required where the flume 
crosses the Continental Divide on a very low grade. The daily 
cost of operation is $90, an average of 77^ cents per thousand 
feet. 

On the American Gulch flume 1 in the same section five men 
are required on a flume about one mile long. Two men feed 
the flume and three men act as patrols. The daily run averages 
from 800 to 1100 mining stulls and the cost of operation varies 
from 80 to 95 cents per thousand feet. 

A box log-flume, in Oregon, three and one-half miles long, 
handles an average of 150,000 feet daily. Ten men are required 
to operate the flume and the cost is 25 cents per thousand for 
labor and 5 cents per thousand for depreciation. 

NOTES TO CHAPTER XXm 


Page398. The log flume shown in Fig. 123, D, requires the following material per 
mile for construction where the trestle legs are 7 feet in length. 

LUMBER NAILS 


Purpose for which used. 

Quantity. 

Si*e. 

Quantity. 


Board feet. 


Pounds. 

Mud sills: 

13,200 

12 penny. 

1700 

Posts. 

19.140 

16 penny. 

1075 

Caps . 

9,240 

20 penny. 

390 

Cross braces. 

7,260 

40 penny. 


Lateral braces. 

6,600 


— 

Stringers. 

Brackets: 

42,240 

Total. 

6790 

Sills. 

18,480 



Braces. 

7.095 



Arms. 

23,880 



Box boards. 

96,800 



Battens. 

17,600 



Bracket sills. 

2,640 



Running boards. 

10,560 



Waste in construction. . . 

11,265 



Total. 

286,000 | 




Page 399. A box flume 3} miles long for the transportation of logs is in use in 
Oregon. The problem confronting the operator was to transport timber out of a 
rolling plateau region down to a mill several miles distant. Owing to the rough 
character of the country the cost of railroad construction was prohibitive. The 
engineering problems encountered were not easy to solve because the water supply 
during the lowest stages did not exceed 100 miners’ inches and extraordinary 
efforts had to be made to conserve it. Some canyons from which timber was to 
1 See note on page 4x3. 
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Page 404. The Allen flume has a 34-inch V-shaped box, the angle at the vertex 
being 63 degrees. The box is made of six boards 16 feet long, five of which are 
2 \ by 11 inches, and the sixth 2$ by 12 inches. The cracks are battened by 1- by 
4-inch strips. A 6- by 6- by 6-inch backbone is fitted into the vertex. The box is 
supported on trestle work, composed of 4- by 4-inch uprights, braced diagonally 
with two 2- by 4-inch timbers, on top of which is a 4- by 4-inch cap. The trestles 
range in height from 2 feet to 72 feet, the longest one being 775 feet. The flume 
box is braced by 2- by 4-inch timbers placed against the sides of the box and 
supported by other timbers of the same size. These timbers rest on the caps. 

Water is supplied both from a reservoir at the head, and by numerous flume 
feeders placed along the route which is about 15 miles in length. 

The grade varies from 0.5 per cent to 12.5 per cent. 

There are twenty rock cuts from 8 to 20 feet in depth and one tunnel 685 feet 
long. 

The flume has a capacity of 3500 logs daily, an average of 116,000 board feet. 

The fluming season is about five and one-half months. 

The cost of construction was approximately $4000 per mile, and at the end of 
four years $500 per mile were expended in repairs on ten miles of flume. 

Page 411. The American Gulch flume, approximately 1 mile in length, in the 
Deerlodge National Forest in Montana, has a 30-inch V-box which is chiefly sup¬ 
ported on stringers laid on the ground. Very few trestles are employed. The 
flume can handle mining stulls 15 inches in diameter and from 14 to 16 feet long. 
Thirty-three thousand feet of lumber at $24 per thousand delivered, and 2755 
pounds of nails were used in the construction of the box. Seven men built a mile 
of flume in twenty days at the following reported cost per mile. 


Supplies and labor. 


Cost. 


Lumber: 

Stumpage at $4.00. 

Logging, manufacture and hauling at $24. 

Nails: 

2755 pounds at 5 cents, delivered. 

Labor: 

1 man at $4 per day. $4.00 

6 men at $3 per day. 18.00 $22.00 


20 days' labor at $22 


$13200 

792.00 

138.00 


440.00 


Total per mile 


$1502.00 
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CHAPTER XXIV 


A. PORTABLE MILL OPERATIONS 

Although the annual cut of a portable mill ranges only from 
several hundred thousand to a few million feet, the industry is 
of importance because of the large number of plants in operation 
many of which handle timber in regions where large mills are 
not feasible. 

As a rule the portable operations in New England are con¬ 
ducted as a side line by men engaged in the retail lumber busi¬ 
ness; by contractors who can use their idle teams during the 
winter season; by men who engage in lumbering as a specula¬ 
tion when an opportunity presents itself; and by small wood¬ 
working plants which are able to secure occasional stands of 
timber suitable for their needs. Contract work both in logging 
and manufacture is common and the product is usually sold to 
railroad companies in the form of crossties and structural tim¬ 
bers; to retail lumbermen in the form of lumber; to telephone 
and telegraph companies in the form of poles; or to various 
woodworking industries. The business is more active during 
the fall and winter months when agricultural and other out¬ 
door occupations are slack, because labor and teams are more 
plentiful and a snow bottom reduces the logging expense, 
especially for skidding. 

In the National Forests of the West the tendency is for port¬ 
able mill operators to conduct their operations continuously, 
except for interruptions due to climatic conditions. These oper¬ 
ations are conducted largely in the virgin forests often several 
miles from a railroad and under conditions that are not favorable 
for the development of large plants. The products of these 
mills are used locally by settlers, by mines and by other indus¬ 
trial enterprises. 

Portable plants are common in the yellow pine region of the 
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South. They are sometimes located on small isolated tracts of 
virgin timber but, as a rule, they follow large plants operating 
on the lightly culled lands, and old-field stands. While a 
portion of the product is marketed locally, large quantities 
are sold through the larger operators, or through wholesalers 
or commission men. 

LOGGING METHODS — NEW ENGLAND 1 

The operations in New England are conducted chiefly on 
woodlots containing from fifty to several hundred thousand 
feet. The operation may be confined to manufacturing the 
stumpage on a contract basis for the owner, or a sawmill man 
may buy the timber outright. 

A common practice is for the sawmill man to make an esti¬ 
mate of the property and offer a specified sum for the timber. 
Few care to buy on the thousand-foot basis because the chance 
of making a large profit is lessened. A common method of esti¬ 
mating in Connecticut is for the prospective purchaser to exam¬ 
ine the tract and make a rough ocular estimate. The purchaser 
seldom contemplates paying stumpage on the cordwood, relying 
on revenue from this source as an added profit. Some take 
one-quarter acre sample plots and calculate the amount of 
timber from the data thus secured. It was formerly easy to 
purchase stumpage on the buyer’s estimate because woodlot 
owners seldom had any conception of the amount and value of 
the timber, but in recent years many owners have hired men to 
cruise and value their timber. 

Well-located stumpage in the vicinity of New Haven, Con¬ 
necticut, now brings approximately the following prices: Chest¬ 
nut saw timber, $5 per thousand board feet; standard crossties, 
to cents; 30-foot poles, $1.25; red and black oak saw timber 
horn $t> to $8 per thousand; and white oak from $10 to $12 
jvr thousand. 

A common practice in logging virgin timber is to go over the 

1 see " Second Growth Hardwoods in Connecticut,” by Earle H. Frothingham. 
Uv.lU uu ^6, V. S. Forest Service. 
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tract several times, removing certain products at a given cut¬ 
ting. Chestnut telephone, telegraph and electric light poles 
are taken out first. Piles are often cut from the tops of pole 
timber, if there is a market for this class of material. If there 
is large oak, ship timbers are generally removed next, being cut 
in long logs which are later sawed into flitches at the mill. The 
remaining timber is then converted into saw logs, the trees 
being utilized down to a 6-inch top diameter. 

Crossties, which are cut in 8-foot lengths in the woods and 
sawed into squared and pole ties, are made in large quantities 
from short-bodied trees and large limbs. 

Following the removal of all saw material comes the cutting 
of cordwood. The residue, down to limbs one and one-half 
inches in diameter, may then be cut up into material for char¬ 
coal manufacture. Near favorable markets practically all of 
the wood is utilized, except small branches. 

The sawmill plant is set up in the immediate vicinity of the 
operation where an open space can be secured for log and lumber 
storage and where a water supply for the boiler is convenient. 
Camps are seldom established. 

The felling crews, which work several days in advance of skid¬ 
ding, are composed chiefly of foreigners and from one to two 
saw crews of three men each are required. A three-man crew 
consists of a spotter and two fallers. The spotter selects the 
trees to be felled and notches them, lays off lengths on the felled 
timber, and aids the fallers in swamping. Saws and axes are 
used for felling. The wages for a spotter are about $2 per day 
and for fallers from $1.50 to $1.75. A three-man crew will fell 
and buck from 4000 to 5000 feet daily. The contract price for 
felling and log-making ranges from $1.25 to $2 per thousand 
feet 

Pole cutting is done by contract at a cost of from 1 to i| 
cents per running foot for felling and peeling. Peeling can be 
done more readily in summer and pole-cutting contracts can be 
let at that season for about 25 per cent less. Some buyers, 
however, refuse to take summer-cut timber because of the 
greater liability of insect attack. 
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Hewed ties are seldom made because of the waste in manufac¬ 
ture. When cut, they are made by contract at from 9 to 10 
cents each for chestnut and 12 cents for oak. 

Cordwood is cut and piled by contract, the price ranging 
from 90 cents to $1.25 for a standard cord, an average being 
about $1. 

The logs are snaked on steep slopes, and then hauled on a 
log-boat, or on a “scoot” to the mill. These are used on short 
hauls even when there is no snow on the ground. A log-boat is 
about 6 feet long, 3 feet wide, and has a flat bottom made 
of heavy planks which are upturned in front. A bunk is placed 
about 4 feet from the front end and on this the fore end of 
the log is loaded and bound with chains, while the rear end drags 
on the ground. The horses are hitched to a chain which passes 
through the upturned nose and is attached to the bunk. A 
tongue is not used. The scoot is a sled having two runners 
about 12 feet long, with a 4-foot gauge, a forward and rear 
bunk, and a standard length tongue. It is especially service¬ 
able for short logs which are loaded on the sled. Wagons are 
not used to transport logs to the mill unless the haul is greater 
than J mile. 

The usual log requirements of a portable mill are from 5000 to 
7000 feet, log scale, daily, and on short hauls two teams can bring 
in this amount. The average days' work on an J-mile haul is 
about 3500 feet per team. 

The contract skidding prices are about $1.50 per thousand for 
a maximum haul of £-mile, and $2 for a j-mile haul for saw logs; 
crossties 5 cents each, and posts 2\ cents each for the shorter 
haul. The average cost of logs delivered at the mill, exclusive 
of the stumpage value, ranges from $2.75 to $4 per thousand 
board feet. 

Skidding and hauling charges are seldom separated for poles. 
On a 3-mile haul, with wages and team hire at $5 per day, the 
cost of skidding and hauling 25- and 30-foot poles is 28 cents each; 
35-foot poles 42 cents each; and 40 or 45-foot poles 83 cents 
each. 

Cordwood can be hauled 3 miles for about $1.75 per cord. 
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COLORADO 

The portable mill operations in this state are taken as a 
type of small operations in the National Forests. The mills 
are often several miles from a small town at rather high eleva¬ 
tions in the forests where the topography is nigged and the snow 
is deep during the winter season. 

The stand is largely of small-sized timber, with logs averaging 
from 10 to 12 inches in diameter at the small end, and from 
three to four and one-half 16-foot logs per tree, when cut to a top 
diameter of 6 inches. 

The closeness of utilization depends largely on the local mar¬ 
kets, and the purpose for which the timber is used. On some 
sales where waney-edge boards can be used for packing cases 
and other rough work, very little waste occurs, while on other 
sales where the demand is for lumber only, the mill waste is 
heavy. 

The logging season depends on the climatic conditions and the 
character of bottom. Felling and skidding usually begin some¬ 
time between the middle of June and the first of August and 
continue until the first or the middle of January when snow 
becomes too deep for profitable work. Hauling on some opera¬ 
tions begins at the time of felling, the logs being handled on 
wagons, carts or go-devils up to the time snow falls, and after 
that sleds are used until the end of March or the middle of 
April. On other operations logs are hauled only in winter. 

Camps, which cost from $300 to $400 on operations of average 
size, are of log or board construction and comprise a cook shanty, 
a bunk house, a stable and possibly a few other buildings. Labor 
is chiefly local. 

Felling and Log-making . — The methods employed are similar 
to those of other regions, the ax being used to notch the timber 
and the saw for felling. The work is done both by day labor 
and by contract. 

The wage for sawyers is about $2.75 per day, while the contract 
prices range from $1.25 to $2 per thousand feet, depending on 
the size and character of the timber and the amount of swamping 
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required of the sawyers and the depth of snow. The actual cost 
of sawing Engelmann spruce is a little lower than for lodgepole 
pine because it cuts more readily; but no difference is usually 
made in the contract price. On one sale where the sawyers cut 
off the limbs, lopped the tops, and scattered the brush the con¬ 
tract was $1.25 per thousand for timber running about fifteen and 
one-half logs. Efficient crews of two men cut about 5000 feet 
daily, while others cut as low as 4000 feet. 

On another sale where the fallers worked singly at felling and 
bucking, the contract price was $1.75 per thousand including 
the swamping work. Each man averaged from 2000 to 2500 
feet daily. Another logger in the same region paid $2 per 
thousand for the same work. 

Swamping is usually done by a member of the skidding crew, 
one man being assigned to each team. Since the Forest Service 
requires that the brush shall be scattered or piled the swamping 
expense is increased. The cost of brush disposal on small opera¬ 
tions depends largely on the species, the depth of snow, the 
amount of dead material and young growth, the steepness of the 
slopes and the character of the bottom. Timber with many 
limbs such as Engelmann spruce and lodgepole pine necessitate 
more cutting and handling than most other species, hence brush 
disposal is more expensive. Snow from 18 to 24 inches deep 
makes brush disposal disagreeable, and seriously hampers the 
work. Where dead material is found among young growth 
the piles must be made where reproduction will not be injured 
during brush burning and where down timber will not be ignited. 
Men are hampered in getting around on steep slopes and rough 
ground and hence brush disposal is more costly. As a rule, 
brush piling and scattering on small operations, if properly done, 
each cost from 30 to 50 cents per thousand feet. Sawyers 
sometimes do the swamping and piling during the summer and 
fall for an advance of from 25 to 30 cents per thousand. 

Skidding. — The movement of the logs from the stump to the 
mill is performed either in one or two operations. On good 
bottom and short hauls the logs are either skidded directly to the 
mill or else hauled on sleds or carts over inexpensive roads. 
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About 500 board feet constitutes a load under the latter con¬ 
dition. The choice of methods depends on the season of the 
year. In rough sections and for distances greater than J-mile 
the logs are usually yarded to skidways and then hauled on 
wagons or sleds to the mill. On rough and steep places a single 
horse is used for skidding, while on favorable bottoms two horses 
are employed. 

On one operation yarding with one horse to a skidway not 
more than 200 feet distant costs about 75 cents per thousand 
with an additional sled haul charge of $1.49 per thousand for 
distances up to f-mile. On another operation where single teams 
were used with carts in summer and sleds in winter, the cost of 
haul was $3 per thousand for a maximum distance of f-mile 
and an average haul of £-mile. On an operation which yarded 
its logs to skidways and hauled on sleds for an average distance 
of J-mile, the cost of logging was as follows: 



Co«t per 1000 
board feet. 

Felling and bucking. 

Brush disposal. 

Swamping. 

Skidding. 

Logging roads. 

Hauling. 

Camp depreciation. 

$1 OO 

•25 

.28 

.72 

07 

I 42 

. IO 

Total. 

$3 84 

The men were boarded in a camp run by the company. The 
rate was 75 cents per day with free bunk house privileges, the 
laborers furnishing their own bedding. 

On another operation where the skidding distance averaged 
150 feet and the average haul was three-eighths of a mile, the 
contract price delivered at the mill was $5 per thousand, as 
follows: 


Cost per 1000 
board feet. 

Felling, bucking, swamping and brush disposal. 

Yarding and hauling. 

$2.00 

3 00 

Total. 

! *S-°o 
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i'llc felling, which is usually during the latter part 
Logs are decked on skidways along two-sled roads 
• m r dragged to the yard by a single animal or a team, 
.:rd on a yarding sled. A skidding and a felling crew 
men can cut and skid from 5000 to 7000 feet daily on 
haul when a team and yarding sled are employed for 
4 the timber. 

* hutes and log slides are occasionally employed on some opera- 

n- to bring logs down steep slopes. 

rtransportation. — Logs are usually transported from the skid- 
ways to a landing on a stream on a two-sled drawn by two or 
four horses, or on a yarding sled when the haul does not exceed 
rmile. Steam log haulers are frequently substituted for animal 
draft on long hauls. The logs are floated out of the small streams 
during the early spring freshets and are driven down the large 
streams during the summer. 

Railroad operations are not common, but where rail transport 
is used logs are yarded and hauled on sleds to the railroad during 
the winter months, and yarded directly to the railroad during 
the summer. 

Flumes have been used in a few instances for bringing pulp- 
wood from the forest to a stream down which it is driven. 

The common form of transporting logs to the mill is by float¬ 
ing. Rafting is practiced only after the logs are sorted on the 
lower stretches of the stream. Drives are conducted largely by 
incorporated companies. 


COST OF OPERATION 


Cost per 1000 board feet. 


General camp expense 

Toting supplies. 

Road making. 

Yarding. 

Hauling. 

Camp construction... 
Water transport. 


$ go to S .90 
.15 to .15 
.30 to .40 
2.00 to 2.50 
I OO to 1.50 
.06 to .10 
I .00 to 2.00 


Total 


$S 4 i to $7 ss 
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C. LAKE STATES — WHITE PINE 

Period of Logging . — Railroad operations are conducted 
throughout the year unless suspended on account of snow. When 
logs are transported on sleds to streams down which they are 
driven, the season is from thirty to thirty-six weeks long, be¬ 
ginning in the late summer and ending with the termination of 
hauling. 

Labor. — The laborers are chiefly Swedes, Norwegians, Finns, 
Austrians and Poles. Foremen are often native-born Americans. 
The wage basis of payment is common. 

Camps .— On railroad operations camps are often board 
structures although log buildings are also used. The latter 
are employed almost exclusively on operations where the logs are 
hauled on sleds and floated down streams. Workmen are 
boarded and housed by the operator. 

Topography and Bottom. — The topography varies through¬ 
out the region. In some sections the land is flat, more often it 
is rolling and “pot holes,” which present difficult logging prob¬ 
lems, are common. The brush is often dense in the forest 
where the pine is mixed with hardwoods, while in pure stands of 
pine the undergrowth is usually scanty. 

Felling and Log-making. — This work is performed by a crew 
of two or three men who operate under the direction of a saw 
boss. Low stumps are cut and the bole is taken to a top diam¬ 
eter of about 4 inches. Logs are generally cut into standard 
lengths.. The daily output of a crew of two men is from 6000 
to 10,000 feet, log scale, depending on the size of the timber. 

Skidding. — Animal logging is predominant. Several meth¬ 
ods are used for bringing logs to the skidway which is either 
along a railroad or a sled road. For small logs and for distances 
of from 300 to 400 feet snaking is common while for large logs 
and rough bottom go-devils are employed. Logs are snaked 
for 500 or 600 feet on snow bottom. High-wheeled carts are used 
by some operators for logging to a railroad in summer, when 
hauling for distances from to §-mile. In winter logging, 
swamps are crossed and often hauls of £-mile are made by 
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means of a jumbo dray, the logs being snaked out to the roads 
and then hauled directly to the skidway along the railroad. 
Steel-spar cableway skidders (p. 197) are now used on some 
hardwood and hemlock operations. 

Transportation . — Railroads are the chief form of transport. 
During the spring, summer and fall the logs required daily are 
yarded directly to the railroad and loaded on cars. The winter 
supply of logs is either decked along the railroad or else yarded 
at more remote spots and then hauled to the railroad on two- 
sleds. There are only minor interruptions of railroad traffic 
due to snowfall. The use of two-sleds for hauling logs to a stream 
down which they are floated is less common than formerly, 
because of the high value of the white pine stumpage and the 
large amounts of heavy hardwoods which are now being logged. 

Steam log haulers (p. 172) are common in the Lake States on 
sled hauls, sometimes bringing the logs directly to the mill. 

Cost of Logging. — The following costs were those incurred on 
a white pine operation during 1909. The railroad haul was 
14 miles, 7 on a logging road and 7 on a trunk line. The logs 
were snaked to the railroad, loaded with a crosshaul, and hauled 
at once to the mill. The daily output of the camp was from 
200,000 to 210,000 feet, log scale. 



Cost per 1000 board 
feet. 

Felling. 

Skidding and swamping. 

Loading. 

Railroad construction. 

Railroad operation. 

$ .38 to $ .45 

1 .00 to 1.50 

. 20 tO . 25 

.60 to .75 

45 to .50 

Total.| 

$2.63 $3.45 

D. SOUTHERN YELLOW PINE 


Period of Logging. — The year round. 



Labor. — White and colored. The former provide the more 
skilled labor and the latter the unskilled, although colored 
laborers occasionally occupy positions of responsibility. On 
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some operations in the northern part of the region, whites are 
employed exclusively. 

Camps . — They are composed chiefly of portable houses in 
which the loggers and their families reside. A general store, 
church and school house are usually provided. Car camps 
may be used when families are not furnished accommoda¬ 
tions. 

Topography and Bottom. — In the southern part of the region 
the country is flat or rolling, while on the northern edge it is 
usually broken. The bottom in the longleaf forests is generally 
free from brush, while in the loblolly and shortleaf forests there 
is often a heavy undergrowth. 

Felling and Log-making . — This is customarily done by a 
two-man crew which uses a saw and an ax. The daily output is 
from 7500 to 15,000 feet, depending on the size of the timber 
and the stand per acre. Contract work prevails. Where ani¬ 
mal skidding is used logs are cut in standard lengths, while 
where power skidding is employed they are cut in lengths rang¬ 
ing from 24 feet up to the entire merchantable bole. Sometimes 
only the tops are cut from the trees and the bole is brought to 
the mill and there cut into logs. 

Skidding. — Animal logging predominates throughout the 
region, although the snaking system (p. 204) is common in the 
flat pineries, and occasionally a cableway skidder (p. 196) is 
used. So far as is known the slack-rope system is not employed. 
The favorite method of animal logging is to “snake” the timber 
for short distances, and to move distant logs with bummers, 
high carts or wagons. When standard length logs are handled 
bummers are a favorite vehicle for the shorter distances, and 
4-, 6-, or 8-wheeled wagons for long distances. High wheeled 
carts are preferred for long logs, and are often employed for short 
logs on hauls of 800 feet or less. 

Transport. — The almost universal form of long-distance trans¬ 
port of logs from the forest to the mill is by railroad, because of 
the continuous operation of the plant, lack of suitable streams 
for driving and the weight of the timber. Where streams are 
available, floating is practiced to a very limited extent by some 
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of the smaller operators; however, the loss from sunken timber 
is from 25 to 33 per cent. 

Cost of Logging . — The following table shows the cost of animal 
logging, during 1911, on a flat bottom where the stand averaged 
from 10,000 to 12,000 feet per acre. The railroad haul for two- 
thirds of the output did not exceed 6 miles, and for the re¬ 
mainder was about 20 miles. 


Logging: 

Cutting. 

Swamping. 

Hauling. 

Feed. 

Spur construction. 

Fuel. 

Loading on cars. 

Repairs (locomotives and cars). 

Main-line expense. 

General expense. 

Manufacture: 

Sawmill. 

Dry houses and yards. 

Log pond. 

Sales expense. 

Planing mill. 

Trucking and loading. 

Discount. 

Sundries. 

_Total cost, exclusive of stumpage 


Cost per 1000 board 
feet. 


So.445 


062 


5QO 

*05 

605 

055 

346 

133 

136 


Si 


350 

305 


1. 1 22 


Si.936 


.074 

485 

•833 

.690 

.172 

2.130 S6.qio 
So 846 


The average sale value of the product f.o.b. mill was $15.30. 
On another operation where the stand averaged 5100 feet per 
acre, the topography was rolling, the main-line railroad haul was 
10 miles and the logs were moved on wagons, the cost for the 
year 1909 was as follows: 


Logging: 

Cutting and hauling. 

Loading on cars... 

Railroad construction and operation. 


Manufacture: 

Sawmill. 

Drying, stacking and hauling. 

Depreciation on stock (6 per cent). . . 

Planing and shipping. 

Sundry expenses, insurance, etc. 

Total cost, exclusive of stumpage 


Cost per 1000 board 
'_fwt.__ 

I 

I Si.8q2 
j • 189 

! _L! 1 L S3 212 

I 

1 I 5f>4 
i 1.025 
I -SM> 

' I.104 

J -067 5 - 38 ft 

I $8 so8 


The average sale value f.o.b. mill was $13.03. 
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800 feet. They are then loaded on cars and transported to the 
mill. The daily output is from 30,000 to 40,000 feet per skidder. 

Transport . — Floating and railroading are the two methods 
employed. 

(1) Floating .—The logs are made into cigar-shaped units 
about 125 feet long and several of them are joined together into 
a raft and towed to a mill. 

(2) Railroad . — Main lines are usually built on piling. Spur 
roads, which are located approximately J-mile apart are “dun¬ 
nage” roads (p. 283). Light-weight engines and skeleton cars 
are employed. Logs are loaded on cars by a special device on 
the skidder. 

COST OF OPERATION 


Cost per 1000 board 
feet. 


Pullboat operation: 

Deadening. 

Felling and log-making 

Sniping. 

Road cutting. 

Pullboating. 

Rafting. 

Superintendence. 

Towing.,. 

General expense. 


So.08 to $0.12 
. 50 to . 50 
. 16 to . 16 
1.25 to 2.50 
1.25 to 1.60 
.06 to .06 
.10 to .12 
. 50 to 1.00 
25 to . 25 


Total cost 


S41 5 $6.31 


Railroad operation: 

Deadening. 

Felling and log-making. 

Skidding and loading. 

Spur construction. 

Main-line construction. 

Operating charge (railroad). 

Skidder repairs. 

General expense and superintendence 

Total. 


$0.11 to $0.11 
. 50 to . 50 

1.00 to 1.20 
. 50 to .60 

. 20 to . 30 

.50 to .60 
. 13 to . 18 

. 50 to . 70 


$3.44 $ 4-19 


F. NORTHWEST 

Period of Logging. — The year round. 

Labor. — Logging is highly specialized and requires a large 
number of skilled men among whom are found natives, Swedes 
and Norwegians. Unskilled labor is foreign and consists of the 
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'■ Flumes. — These are occasionally employed for bringing 
om the forest to the railroad or some stream. 

• Chutes. — Chutes and slides are in frequent use in 
sections for bringing logs down steep slopes and for 
ning logs on bottom that cuts up badly in dry weather, 
re-pole and five-pole chutes are in most common use 
■«)• 

- 1 Aerial Tramways .— These are employed to bring logs 
high elevations to lower ones, especially on very rough 
-and. 

ost of Logging . — The average daily output and the cost 
r thousand feet for yarders operating 900 feet of line are 
**^n below. 1 The costs refer only to the yarding work and 
based on a labor expense of $26 per day and a per diem 
-«)wance of $10 for upkeep of machinery, blocks, rigging, 
«es and other equipment. 


Average log 
content. 

Amount yarded 
daily. 

Cost per 1000 board 
feet for yarding. 

Board feet. 

Board feet. 


2000 

90,000 

$0.40 

1750 

78.75° 

45 

1500 

67,500 

•53 

1250 

62,500 

•59 

IOOO 

S5.ooo 

65 

750 

41.250 

87 

500 

32.500 

1.12 

250 

22,500 

1.60 


A road engine operating for 3000 feet can handle the output 
of two yarding engines. The crew consists of five men, namely, 
one engineer, one fireman, one wood-buck, one grab-setter and 
one chaser. When a road engine handles the output of two 
yarding crews the cost per thousand feet is approximately as 
follows, allowing $32.50 per day for labor, deterioration of ma¬ 
chinery and road upkeep. 

1 See the American Lumberman, Chicago, Illinois, September 24, 1910, 
p. 46. 
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Average log 
content. 

Cost per 1000 board 
feet for hauling. 

Board feet. 


2000 

>0.18 

1750 

.21 

1500 

•25 

1250 

.26 

IOOO 

•30 

750 

.40 

500 

•50 

250 

.70 


If only one machine is yarding to the road engine the cost will 
be approximately 85 per cent higher. 

The total cost of logging on an average Douglas fir operation 
is approximately as follows: 



Cost per 1000 
feet. 

Felling and bucking. 

Yarding and loading. 

Railroad transportation (logging road). 

Railroad transportation (trunk line). 

ss 

1.00 

35 

1 50 
.25 
•05 

05 

•75 

50 

.20 

• 25 

Booming. 

Scaling.. 

Sales expense for logs. 

Repairs, renewals, maintenance, insurance. 

Railroad construction. 

Depreciation. 

Supervision, city office expense, miscellaneous. 

Total. 

*5 45 



G. MOUNTAIN LOGGING IN WEST VIRGINIA 1 

Period of Logging. — The year round. 

Labor. — The foremen are usually Americans, and the remaining 
laborers are chiefly foreigners, such as Italians, Austrians, Poles 
and Hungarians with a small percentage of other nationalities. 

Camps. — The camps are chiefly board structures built along 
the logging railroad. They accommodate from fifty to seventy- 
five men and from twenty-five to thirty-five horses. Board and 
lodging are provided by the operator. Families seldom reside 
in camp. 

1 See Cost of Mountain Logging in West Virginia, by Henry H. Farquhar. 
Forestry Quarterly, Vol, VII, pp. 255-269. 
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Topography and Bottom. — The region in which extensive 
operation are now conducted is rugged with narrow valleys 
and steep slopes, covered in many places with massive boulders 
that are a hinderance to logging. Mountain laurel is abundant 
throughout the forest and necessitates heavy swamping. 

Foiling and Log-making. — On operations where hemlock bark 
and logs are utilized the bark peelers fell, bark and cut the 
boles into logs during the months of May to August, inclusive. 
During the remainder of the year the felling crews, consisting 
of a chopper and two sawyers, go through the forest felling and 
cutting into logs the remaining spruce and hemlock trees. The 
hardwoods are cut after the softwoods to avoid the loss through 
breakage that would occur if all of the timber were felled at one 
time. Trees are cut to a stump diameter of io inches and the 
boles to a top diameter of 8 inches for saw logs, and 4 inches 
for pulpwood. A crew of two men will fell and make into logs 
from 15,000 to 20,000 feet of spruce and hemlock, daily. Two 
knot cutters are often members of the felling crew. Their duty 
is to snipe the ends of the logs and to remove the Kmbs from 
them. 

Skidding. — Skidding is done largely with animals. Roads 
or trails are cut from the valleys up to the tops of the ridges and 
the logs are dragged down in tows either over skipper roads or 
pole slides. A team on a skipper road will handle from 5000 to 
6000 feet daily on a haul of J-mile. Slides (p. 230) are common 
in some sections and are built from a few hundred feet to a mile 
or more in length. 

The cableway system of power logging is in occasional use, 
and on some operations single-line snaking machines are em¬ 
ployed for dragging logs for distances as great as 2500 feet. 

Transportation. — On many operations the logs are hauled to 
the mill on narrow- or standard-gauge railroads. The narrow- 
gauge roads are frequently of the stringer type. The railroad is 
usually built up the main “draws” or valleys. Spurs are sel¬ 
dom constructed because of the heavy expense. 

Inclines are common and occasionally aerial trams are em¬ 
ployed. 
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. on scows which are towed to the point where logging 
arried on. Loggers seldom operate more than 900 feet 
_i >re, although in one case a road engine and a donkey 
—. :ployed and the logs brought from a maximum distance 
_ feet. Timber is becoming scarce that can be reached 
sent methods and improved machinery will soon be 
d. 

of Operation . — The average cost of operating with 
_ logging on the Tongass National Forest is about as 


Cost per 1000 board 
feet. 


K. 

ng tops. 

ing to booming place 
ning. 


*0.75 
.02 
2.00 
• 2 5 


$3 02 1 


ing . 

m cost (bucking and placing on piill deck) 

•ing. 

zing . 

aiming. 

rd cost. 

iner, cost on finished material. 

•a ding and selling. 

tel'and oil. 

pkeep. 

Lanufacturing license. 

tumpage. 


•75 
. 20 
1-875 
375 
75 
1.00 
1 50 
1 00 
50 
50 
. 10 

1 00 Qss 


Total cost 


*12 57 


‘ Lacs are usually sold in the market at about $5 per thousand feet, hence on most operations 
the cost of io^s to the millman is $1.98 additional. 


The average percentage of each grade sawed from Sitka spruce 
Is as follows: 



Per cent. 

Clear. 

15 

No. 1 common. 

20 

No. 2 common. 

15 

Box. 

20 

Dimension. 

20 

Cull... 

5 
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The average retail prices are as follows 



Value per 1000 
board feet. 

Rough lumber, mill run. 

$ 15-00 

J-sized, mill run. 

16.00 

Ship-lap, mill run. 

17.50 

Select (finish). 

20.00 

Finish, clear. 

30.00 
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CHAPTER XXV 


TURPENTINE ORCHARDING 

The production of naval stores was an important industry 
in some of the South Atlantic States, especially in the Carolinas 
where the industry flourished for many years, but it has been 
on the decline since 1880, the year of maximum production. 

Florida is now the center of the industry, producing more 
than one-half of all the turpentine and rosin output of this 
country. Other States in which large quantities are produced 
are Texas, Louisiana, Alabama, Mississippi, Georgia and South 
Carolina. 

The production in 1911 was 638,000 casks of turpentine and 
3,916,000 barrels 1 of rosin. 2 The greater part of these products 
find their market in Europe. 

Species Worked. — All coniferous trees contain resinous 
materials in their wood, but resin ducts are best developed in the 
hard pines of the South which furnish the raw material from which 
naval stores are secured. 

The product obtained by “bleeding” a pine tree is known as 
gum, crude turpentine or resin. From this, turpentine, rosin 
and pitch are secured by distillation. Pitch pine (Pittus rigida) 
yields limited quantities of crude turpentine. It was worked 
successfully in the East during the Revolutionary war but the 
industry has ceased to exist because of the scarcity of timber 
and the limited yield per tree. 

Shortleaf pine {P. echinata ) does not yield resin readily and 
the face of the tree dries rapidly. Although the yield per tree 
is limited, the so-called “Rosemary” pine, a form of shortleaf, 
is bled when found in the vicinity of other species that are being 
worked. 

1 280 pounds each. 

* Naval Stores Review, Savannah, Georgia, June 27,1912, p. 40. 

44 i 
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Loblolly pine (P. tceda) contains a large amount of resinous 
material in its sapwood similar in composition to that found in 
longleaf. The crude turpentine from this species is more fluid 
in character, dries faster on the face of the cut, and the yield per 
tree is limited so that this species is not regarded with favor in 
longleaf regions. However, it has been and still is extensively 
worked in the Carolinas. 

Cuban pine (P. heterophylla) which occurs largely in the State 
of Florida is worked with the longleaf. It bleeds for a longer 
period than other species and produces only a small amount of 
scrape. 

Longleaf pine (P. palustris ) is the tree most productive of crude 
turpentine and furnishes the raw material from which the bulk 
of the world supply of turpentine and rosin are produced. 

Attitude of Lumbermen toward Turpentine Orcharding. — All 
owners of stumpage are not agreed as to whether it is profitable 
to bleed pine timber for naval stores because of the increased fire 
risk, liability to wind damage especially on boxed timber, the 
depreciated value of the butt log which is the best portion of 
the tree, 1 the increased weight of bled timber which averages 
about 200 pounds per thousand feet heavier than unbled timber 
and the loss of killed timber which ranges from i per cent on 
cupped trees to 5 per cent on boxed timber. 

Stumpage from bled timber is held at from 50 to 65 per 
cent less than that of unbled. Where timber is now bled, 
logging follows soon after the cessation of orcharding. Turpen¬ 
tining is not as prevalent among operators on the west side of 
the Mississippi River as on the east side, although the practice 
appears to be growing as the methods of orcharding are 
improved. 

Large stumpage owners and lumber operators as a rule prefer 
to run their own turpentine operations rather than to lease the 
rights to others. Where leases are made, safeguards are pro¬ 
vided in the contract which strictly define the rights and 
responsibilities of the lessee. The lease may be made on the 

1 Some operators claim that the loss in quality and quantity is fully 20 per 
cent. 
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basis of the crop or the acre, and usually runs for a three- or 
four-year period. 

The average lease price per acre is from $2.50 to $4.50 for a 
four-year period, while the rental per crop for the same time 
ranges from $700 to $1000. A stipulation is frequently placed 
in the contract requiring the turpentine operator to pay for all 
timber killed during his lease. The price for this is based on 
the stumpage value of the timber and is estimated annually at 
the close of the season. 

METHODS OF OPERATION 

For many years crude turpentine was harvested in a primitive 
and wasteful manner by means of the box method, but within 
the last ten years the box is rapidly being replaced by cups or 
other receptacles which are less injurious to the tree, and which 
yield a higher percentage of turpentine and a better grade of 
rosin. 

A. THE WORKING UNIT 

A pine forest, called a turpentine orchard, is divided up into 
working units, called crops. These are composed of 10,500 
boxes or cups which cover an area of from 200 to 250 acres in 
the virgin longleaf forests, and an area of from 500 to 1600 acres 
in the Carolina fields which are largely exhausted. Crops are 
further divided into five “drifts,” comprising 2100 boxes each. 
On large operations from ten to fifteen crops are in charge of a 
woodsman or woodsrider who is responsible to a superintendent 
in charge of the entire operation. The boundaries of crops and 
drifts are usually marked by blazes to guide the laborers. 

The development of a new crop begins early in the fall, by 
firing the forest and burning off the grass, fallen needles and other 
refuse on the forest floor, which would prove a menace to the 
timber after the trees have been prepared for bleeding. 

Following the burning of the litter comes the preparation of 
the receptacle for catching the gum as it comes from the tree. 
This is done during the period between October and March, 
when labor is abundant and is not required on other parts of the 
operation. 
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B. THE SIZE OF 'TREE AND THE NUMBER OF RECEPTACLES 

Trees as small as 6 inches in diameter are often bled, although 
it is seldom profitable to work trees under 12 inches. 

The number of boxes or cups placed on a tree is governed 
chiefly by its size; small trees having one receptacle, medium¬ 
sized trees, from 18 to 24 inches in diameter, two, and those of 
greater diameter from two to four. During the last year the 
crop is worked some operators “back box” the timber, that is, 
they place additional cups on the trees. 

It is essential that a strip of cambium from 3 to 6 inches wide 
be left between each scar in order that the tree will not be 
girdled, and die during the first season. 

When the turpentine rights only are leased, the timber often 
is bled more heavily than where the work is done by the owner 
of the timber. 

C. THE BOX SYSTEM 

Cutting the Boxes. — The box consists of a wedge-shaped 
incision cut into the base of the tree at a height of from 8 to 12 
inches above the surface of the ground. 

The size of the box depends on the diameter of the tree, but 
usually the opening is from 6 to 7 inches in height, from 9 to 14 
inches wide and the base slopes downward at an angle of 35 
degrees for a distance of 7 inches. The capacity of these boxes 
varies from 1 to 3 quarts. 

Boxing is done with a long-bitted, straight-handled ax of 
special pattern. The negro laborers who work by contract are 
paivl from l j to 2 cents per box. On large operations the men 
*ork in crews of from forty to fifty in charge of a foreman, who 
inspects and tallies the boxes cut by each man. A water boy is 
a tKNVVsiry member of the crew and is usually paid by the 
‘a'vivtSs each one of whom contributes two boxes per day toward 
vv ment of his wage. 

V 'ivvd box cutter will average from 80 to 150 boxes per day. 
cv able to cut 200 per day, but not all of the boxes will 
v ^adex 
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Cornering . — Boxing is followed by cornering, performed by 
two workers, one right-handed, the other left-handed. An 
ordinary ax is used for this purpose. From the peak of the box 
a slanting cut one inch deep is made upward until its outer edge 
is directly above the outer edge of the box. A side blow then 
splits out the wood between the cut and the outer edge of the tree. 
The object of cornering is to provide a suitable face for the com¬ 
mencement of the subsequent scarification of the tree. 

Two men can cut 2000 faces per day. The contract price 
ranges between $1.25 and $1.50 per thousand faces. 



Fig. 129. — A Turpentine Box for the collection of Crude Turpentine. 

Chipping . — In tapping a tree very little resin is actually 
secured from the resin ducts already in the wood. The main 
flow is from secondary ducts which arise as a consequence of 
the injury due to chipping. 1 Resin begins to flow about February 
15 or March 1 and chipping or scarification then begins. This 
consists in laying bare the surface of the sapwood directly above 

1 See The Origin and Development of Resin Canals in the Conifcnc with 
Special Reference to the Development of Tyloses and their co-relation with the 
Thylosal Strands of the Pteridophytes, by Simon Kirsch. Proc. Royal Society 
of Canada, 1911. Also Relation of Light Chipping to the Commercial Yield of 
Naval Stores, by Charles H. Herty. Bulletin No. 90, U. S. Forest Service, 
Washington, 1911. 
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the box, the incision being made about f-inch deep and from 
i to 2 inches wide. The tool used for this purpose is called a 
hack and consists of a blade of high-grade steel about 3 inches 
wide bent into a U-shape. The cutting blade is fastened by a 
shank and band to a 2-inch handle, from 18 to 24 inches long, 
on the end of which is attached a 6-pound iron weight to give 
force to the stroke. A patent hack recently placed on the 
market can be adjusted to cut any thickness of chip desired, 
and in addition makes a square cut instead of a concave one. 

The chipper or renter, as he is called, stands squarely in front 
of the box and by a right-hand and left-hand stroke removes 
the chip from the face of the tree. The freshly cut surfaces, 
called streaks, meet just above the center of the box, forming the 
peak, and extend upward at an angle of about 40 degrees to a 
line perpendicular to the outer edge of the box. The cut must 
not penetrate the heartwood, or else the face becomes “dry” 
and resin ceases to run. The flow from the fresh incisions runs 
over the scarified face into the box below. It is most vigorous 
on the first day after chipping and gradually diminishes until 
the seventh day, when it practically ceases. It is necessary, 
therefore, to “chip” the trees weekly, approximately thirty-two 
streaks being made during the first season. Each successive 
streak increases the distance to the box, and at the end of 
the first season the scarified face has extended from 18 to 20 
inches up the tree; the second year the distance is from 36 to 
42 inches; the third year from 60 to 65 inches; and the fourth 
year from 80 to 85 inches. 

Recent experiments have shown that a thin streak produces 
as good results as a thick one, and has the additional advantage 
that the tree is easier to chip, since the streaks do not advance 
up the tree to so great a height. 

The practice of running the chipped faces spirally up the tree 
has been advocated in order to extend the length of time that 
a tree could be worked readily. Such a plan is not impracticable 
since the movement of sap is from one cell to another, through 
pits in the side walls and not straight up and down the tree. 
This practice however, is not general. 
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It is seldom profitable to operate trees for a period greater than 
four years because of the reduced yield and the inferior grade 
of the product. 

Turpentine operators distinguish the different aged faces as 
follows: 

First year. “Virgin” 

Second year. “Yearlings” 

Third year. “ 3-year-old ” 

Fourth year. “ Bucks ” or “ pulling boxes ” 

During the latter part of the third year and the fourth year the 
height of the streak above ground becomes too great for the 
chipper to use the short-handled “hack” and a tool called the 
puller is substituted. This consists of a steel blade, similar to 
that on the hack, mounted on the end of a pole about 5 feet long. 
This tool is used in the same manner as a hack. 

One man can chip from 2000 to 2400 boxes daily, and during 
a week will attend one crop. The laborer is paid from 75 to 80 
cents per thousand boxes. 

Dipping . — Resin is allowed to accumulate in the box for 
about four weeks when the “dip,” as it is called, is collected. 
This is done eight or nine times during the first year and 
gradually diminishes during the following seasons until the 
fourth year when three or four dips only are made. Empty 
barrels are distributed by wagon at suitable intervals throughout 
the crop and a laborer with a large 8- or io-gallon wooden bucket 
dips the crude turpentine from the boxes, using a flat, oval dipper 
attached to a handle about 3 \ feet long. 

The flow is most abundant during the months of July and 
August, and gradually diminishes as the season advances. In 
virgin boxes it ceases during the latter part of October. Each 
year the season becomes shorter. Dipping of “yearlings” closes 
usually during September, and 3-year-old and bucks during the 
latter part of August, or the first days of September. 

The average dip per crop during a season is as follows: 

Virgin crop. 250 to 300 barrels 1 

Yearling crop. 185 barrels 

3-year-old crop. 125 barrels 

Buck crop. 125 barrels 

1 Capacity, 51 gallons. 
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One mart can dip from three to four barrels per day, and can 
tend freer moc to 10,000 boxes. He is paid from 50 to 65 cents 
per barreu 

After a crop has been dipped, the barrels are hauled to the still 
on a wagon drawn by two mules. A pair of skids are attached 
to the rear end of the wagon and allowed to drag as it proceeds 
through the orchard. Barrels usually have a patent rim, so that 
a tight head may be readily placed in them in order that the 
barrels may be turned on edge and rolled up the skids. A wagon 

* th haul six or eight barrels at one time. 

— The crude turpentine flowing over the face of the 
wound. especially during the third and fourth years, when the 
distance is greatest, thickens and loses some of its volatile oil, 
both by evaporation and oxidation and forms over the surface 
a thick coating known as scrape. This is collected after the 
last dip of the season has been made. A “scraper” attached 
to a long handle is used to free the scrape from the scarified 
face. 

The average amount of scrape secured each season is as 

follows: 

Virgin crop. 50 to 70 barrels 1 

Yearling crop. 100 to 120 barrels 

^year-old crop. ioo to 140 barrels 

tfuvk crop. 100 to 140 barrels 

Svt ^ gatherers receive from 10 to 15 cents per 100 pounds 
■ov v \\\\hng scrape, or 40 cents for 325 pounds net (one barrel). 
v Y V can collect from 1200 to 1500 pounds daily. Scrape is 
v\ vcd tn Kirrels in the same manner as dip. 

<. v «.> Following the collection of scrape, steps are taken 
A v Kwd timber against fire. Men, women and boys 

* ' s Vu\ hxvs remove all grass, pine needles and other debris 

t V V.'C of the tree, making a clear circular space with a 
„ ' v >s * o* t foot. The average day’s work is from 400 to 700 
Vv contract price ranges from 20 to 35 cents per 100 
, vx v o i to $1S crop. 

1 Capacity, 51 gallons. 
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D. CUP SYSTEMS 

The wastefulness of the box system early led to a search for 
a better method. The first effort in this country to devise a new 
receptacle was made in 1869 by a South Carolina operator, whose 
invention, however, did not prove successful. A Louisiana 
operator put out a cup in 1895, but it proved too expensive to 
place on the trees, and was, therefore, abandoned. During the 
last fifteen years numerous other devices have been brought out 
but only a few of them have proved of value. 

herty’s cup and gutter 

About ten years ago a “cup-and-gutter ” system was patented 1 
and has since proven so practical that it has been widely adopted. 
An earthen or galvanized iron pot 2 or cup into which the resin is 
conveyed by means of galvanized iron gutters 3 is hung on the 
face of the tree. The cup and gutters are advanced up the tree 
at the beginning of each season, so that the distance between the 
streak and cup is always short. This lessens the evaporation 
of volatile oils and reduces the amount of scrape. The gum 
also does not absorb as much coloring matter in passing over 
the scarified face, and, therefore, produces a higher grade of 
rosin. 

Hanging the Cups. — The work of hanging cups begins early 
in the season, usually in February or early March. The organi¬ 
zation of the crew is different from that used in cutting boxes 
because of the variety of work to be performed. On some 
operations a laborer armed with a hack precedes the crew and 
cuts two diagonal streaks on the tree, which meet at a point 
directly over the center of the face. Face cutters then follow 
and, with an 8- or 9-pound broadax, cut two opposite flat faces 
10 or 12 inches high and from 6 to 10 inches wide that meet at 

1 Dr. Charles H. Herty, patentee. 

* The clay pots are 7 inches high; top diameter 5} inches; bottom diameter 
3 inches; capacity from 1 to ij quarts. The galvanized iron pots arc of approxi¬ 
mately the same capacity. 

• The gutters are made of strips 2 inches wide, bent lengthwise along the center 
at an angle of 120 degrees. 
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an angle directly under the apex of the streak. On some opera¬ 
tions the faces are cut sometime in advance of the streak. This 
practice is partly responsible for the criticism that has been 
made of the cup-and-gutter system since it requires from two to 
three more chippings to produce the first dip of the season than 
for the box system. The reason for this is that the upper 
portion of the two flat faces have oval outlines, and the resin 
ducts are formed along the upper edges of the faces. The first 
chipping is made from each side to the center, and only those 
ducts along the center of the face are opened. On the other 



Fig. 130. — A Workman cutting Incisions on the Face of the Tree, into which 
Gutters are to be inserted. Herty’s system. 

hand, when boxes are used “cornering” makes a straight face, 
and all ducts along the line of the cut are opened up by the first 
streak. 

The faces provide a flat surface for the gutters and for hanging 
the cups. Their cost is less than box corners because they are 
not cut so deep. A 12-inch broadax is then used to cut in¬ 
cisions for the insertion of the gutters which slant at an angle 
of about 40 degrees. One incision is made on each face, the 
upper one being about 3 inches below the chipping face and 
the lower one on the opposite side about 1 inch lower. 
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A galvanized gutter is then inserted into each incision, the 
lower gutter projecting about inches past the upper one so 
that it forms a spout to carry off the resin from both gutters. A 
6-penny zinc nail is then driven on the face opposite the lower 
gutter and in such position that the gum will drain into a cup 
hung on it. Wire nails were for¬ 
merly used for hanging cups but 
they were difficult to pull from a 
pitchy face and laborers often 
left them in the tree, which 
damaged the saws at the mill 
when the timber was sawed in¬ 
to lumber. Zinc nails are soft 
enough to be cut by a band saw 
without injury. 

Cups are hung by crews fol¬ 
lowing the gutter placers. At 
the end of the season cups are 
removed from the nails and 
turned upside down by the tree, 
since they break if water accu- Flc I3I ._ ATree with a 

mulates and freezes in them. Herty Cup and Gutters. The first 

The placement of cups and Streaks will be cut at the upper edge 

gutters is done largely by day of each face * 

labor. On an Alabama operation the crew for placing Herty 

cups and gutters was composed of eighteen men whose duties 
were as follows: 

2 men cutting streaks 1 man distributing gutters 

4 men cutting faces 6 men placing gutters 

2 men cutting incisions for 1 man distributing cups 

gutters 2 men driving nails and hanging cups 

This crew averaged about 2500 cups per day, and the average 
cost per crop for labor was $100. 

The second and following seasons only ten men were required 
to hang the same number of cups, because the streak and face 
cutters and the gutter and can distributors were not needed. 
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'Hie ua t of installing a crop of this character as estimated by 
the inventor 1 is as follows: 


C uf* f to, 500 at 1} cent*,.. $131.25 

(t utter *trippmg (1 ,886 pr/unds of galvanized iron, 29 gauge, 

r ut m 2-mdi widths;. 103.27 

Nai'U (0 |ienny wire nails/*. 1.05 

Freight fhargc* (estimated/*. 30.00 

Labor at tree. 80.00 

Cutting and shaping gutters. 4 00 

Total- $349 57 



The cost of cutting and cornering boxes is from $250 to $300. 
Chipping. - The chipping and pulling of a crop of cups is 
performed in the same manner as for boxes. 


Fuv 13 -\ — A limy Cup on a " Year- 
line " V>v^v Vhc cup was raised at 
the Ivfcmnuxg wt the season. 


Dipping . — The dip is col¬ 
lected in barrels, but the form 
of receptacle on the tree re¬ 
quires some modification of the 
box method for dipping. The 
dipper passes from tree to tree 
with his bucket, lifts the cups 
from the nail and by means of 
a trowel-shaped paddle scoops 
the gum out of the cup, which 
is then replaced on the tree. 
When a tree bleeds freely extra 
cups are kept hanging on nails, 
and when the chipper passes 
on his rounds he replaces full 
cups with empty ones, hanging 
the former on nails on the 
lower part of the tree. By 
this means no resin is lost. The 
same price per barrel is paid for 
dipping both cups and boxes. 


' \ New Mcihvxi vM rurpennne Ocduiding, by Chis. H. Hexty. BuL 40. 
V S b;,rv\ui ot KvMVsity. j\ u. 
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The handling of the crop from this time on is very similar to a 
crop of boxes. 

Advantages of the System. — Not only is the yield of turpen¬ 
tine increased by the use of cups, but the grade of rosin is higher 
and under average conditions may be worth annually $150 more 
per crop than that secured from boxes. The danger from fire is 
also reduced, because the scarified faces do not take fire as readily 
as the resinous matter in boxes. 

THE McKOY CUP 

The McKoy cup is attached to the tree by means of a gal- 
vanized-iron apron instead of a nail. The box is rectangular in 



FlC. 133. — The McKoy Cup, used for the collection of Crude Turpentine. 

form, and of the following dimensions: length 12 inches, width 
3i inches and depth 3^ inches. The capacity is approximately 
two quarts. They are made from one piece of sheet iron folded 
together into the form of a box. The apron has one concave 
edge so that it will fit the bole of the tree. The back edge 
of the box is turned forward and down forming a flange by 
which it is attached to another flange on the outer edge of the 
apron. 

The tools required for hanging cups consist of a special con- 
cave-edge broadax and a wooden maul. Cups and aprons are 
distributed throughout the orchard to all trees that are to be 
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\eu. Tw men then follow, one using the broadax and the 
^rrxrr a mauL A face about 8 inches long and 6 inches wide 
> rat m the bole just deep enough to expose the wood. This 
loose bark and facilitates the hanging of the cup. A 
Ci>h is then cut into the face by holding the broadax, head 
aown> ag^iinst the tree at a sharp angle and striking it two or 
tnree times with the maul. The concave face of the apron is 
inserted and gently driven in this incision, the wood closing 
o\er it and holding the apron firmly in position. The cup is 
then hung on the apron and the crop is ready to turn over to 
the chipper. 

It is claimed that two experienced men can place about 
toco cups per day, and the same number of inexperienced hands 
nCC per day. 


THE GILMER-McCALL CUP 

This cup is a radical departure from any heretofore placed on 
the market. It consists of a circular glass bowl 7 inches long 
a:id s * inches in diameter, to the top of which is screwed a gal- 
\anued cap. 

This system is designed to do away with the scarification of 
the bole of the tree, and at the same time prevent the evapora¬ 
tion of volatile oils and the accumulation of dirt common in the 
old >t\ le cups and boxes. 

t wo J inch holes are bored by a power- or hand-driven auger 
up through the sap at an angle of about 45 degrees. These holes 
N »art from a common point on the tree and their length varies 
with the diameter of the tree, for they must not break through 
the sapwood nor enter the heartwood. The average length is 
aivut 5 inches. A circular hole is then reamed in the bark 
atvund the two openings and the cap of the cup inserted into 
it and fastened to the tree by brads. When the holes become 
v!oggv\l they are reamed out. This system has not proved a 

NUvW'VC 

Vho lease cost of the cups complete f.o.b. is 10 cents per cup 
the ivvst year, and 2 cents per cup each succeeding year. A 
ve driven boring machine with tools complete is listed at $150. 
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DISTILLATION OF CRUDE TURPENTINE 

The process of distillation requires experience and care on 
the part of the operator to secure the highest yields of turpen¬ 
tine and the best grades of rosin. 

The apparatus consists of a large copper retort, holding from 
ten to thirty barrels, 1 a condensing tank, a coil and a straining 
trough. The bottom of the retort is slightly arched in the 
center to facilitate the withdrawal of the rosin through a large 
gate valve. A detachable neck fits over a narrow mouth on 
top of the retort and conveys the volatile matter to the con¬ 
denser from which the oil and water are carried by gravity to 
a barrel. The base of the retort is about 5 feet above ground, 
which allows for the placement of a grate underneath and also 
permits the withdrawal of the rosin from the retort by gravity. 
The retort is inclosed on all sides by brick and has a stack on 
one side to carry off the smoke from the fire. 

The strainers through which the hot rosin is passed are three 
in number, and are 30 inches wide, from 12 to 16 feet long and 
12 inches deep and are made so they will nest. The top one has 
a J-inch mesh screen to catch the bark and other coarse refuse; 
the second a J-inch mesh; and the third a very fine copper mesh 
over which a layer of cotton batten is placed. The latter re¬ 
moves sediment that was not strained out previously. 

Retorts are often of 25-barrel capacity, and including the 
copper neck weigh about 1000 pounds. They cost approxi¬ 
mately $750. 

The following are the usual charges for a retort of the above 
size: 

Virgin dip. 12 barrels 

Yearling dip. 10 barrels 

3-year-old dip. xo barrels 

Buck. 8 barrels 

Scrape. 8 barrels 

The older the face from which resin is secured the more it 
boils up on heating, hence the retort charges for old dip are less 

1 A standard barrel for crude turpentine holds 280 pounds — about one-half 
the size of a 52-gallon barrel. 
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it is dipped into the barrels and allowed to become thoroughly 
hard, which takes about twenty-four hours. It is then ready 
for shipment. 

Rosin is separated into fourteen grades, the basis of which is 
color. The best grade “W.W.,” known as “water white,” is 
very transparent and clear, while the lowest grade “A” is black 
in color. 

The annual yield per crop of turpentine and rosin varies with 
the number of years the trees have been bled. The average 
yields are as follows: 



Turpentine. 

Rosin. 

Grades of rosin. 

Virgin dip. 

Gallons. 

2000-2100 

2000 

IIOO 

800 

Barrels. 

260 

175 

IOO 

IOO 

Higher and highest grades 
I. H.&G. 

F. E. D. 

C. B. A. 

Yearling dip. 

3-year-old aip. 

Bucks. 



The above figures were secured at a plant where the output of 
boxes and cups was distilled together. 

During the last two years a crop is worked under the cup 
system, the yield of turpentine and rosin is somewhat greater 
and the grade of rosin higher than shown in the above table. 

The usual yield from five barrels of dip is one barrel of spirits 
of turpentine and three barrels of rosin; and from ten barrels 
of “scrape,” one barrel of spirits of turpentine and three and 
one-third barrels of rosin. 

Cost of a Distillation Plant . — The estimated cost of establish¬ 
ing a turpentine orcharding plant and of working the crop for 
four years is approximately $2700 where twenty or more crops 
are managed together. The cost of equipment alone, for twenty 
crops of boxed timber, including the still, houses, sheds, tools, 
wagons and mules is about $6000. 

MARKETS 

Savannah is the chief market for naval stores but Jackson¬ 
ville, Florida; Charleston, South Carolina; Wilmington, North 
Carolina; and New Orleans, Louisiana are also important 
centers. 
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The products are chiefly sold on commission. The market 
price of turpentine and rosin fluctuates greatly due to market 
manipulation and to unfavorable weather conditions which 
influence production.. 

Turpentine was quoted on the Savannah market on February 
24, 1913 at 42J cents per gallon. The highest market price on 
record was $1.07 per gallon obtained on March 25, 1911; and 
the lowest, 22 cents per gallon obtained on September 4, 1896. 
The best grade of rosin “W.W.” in the above market averaged 
from $7.25 to $7.80 per barrel during the month of January, 
1913, while “B” grade brought from $4.95 to $5.60. 
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HARVESTING TANBARK 

The barks of the hemlock and of several species of oak were 
for years the main source of the tannin supply of the United 
States, but the growing scarcity of these species has led to the 
introduction of various substitutes, among them quebracho wood 
extract from South America and chestnut wood extract. The 
eastern hemlock (Tsuga canadensis) furnishes the only coniferous 
tanbark in the East. The western hemlock (T. heterophylla) of 
the Pacific Coast, which is now used only to a limited extent, 
will be in demand in the future, because of the high percentage 
of tannin it contains. The chief eastern oak whose bark is 
used for tanning is the chestnut oak (Quercus prinus). In the 
West the bark of the tanbark oak (Q. densijlora) is extensively 
harvested for this purpose. Various black and white oaks are 
used to a limited extent. 

The average per cents of tannin contained in the barks of 
different species are as follows: 1 


Species. 

Per cent. 

Eastern hemlock. 

13 U 

15 I 

16.46 

6.25 

8 59 

5 9° 

5 99 

4 5& 

Western hemlock. 

Tanbark oak. 

Chestnut oak. 

Spanish oak. 

Black oak. 

White oak. 

Red oak. 


HEMLOCK 

The peeling of bark can be carried on only during the growing 
season. It begins from the first to the middle of May and lasts 

1 Report on the Forests of North America (exclusive of Mexico), by Charles S. 
Sargent. Vol. IX, Tenth Census. Washington, D. C., 1884, p. 265. 
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WEIGHT OF HEMLOCK BARK PER SQUARE FOOT 


Thickness of 
bark. 

Weight per 
square foot. 

Thickness of 
bark. 

Weight per 
square foot. 

Inches. 

Pounds. 

Inches. 

Pounds. 

i 

1.00 

ii 

2.8s 

| 

I-25 

ii 

3-IO 

f 

163 

4 

3 32 

l 

I .90 

4 

3*54 

i 

2 .IS 

ii 

3-72 

I 

2.40 

iJ 

3-92 


2.62 

2 

4 12 


Bark is shipped to tanneries and stored in sheds or in the 
open in well constructed piles in order to prevent the bark from 
becoming moist, otherwise it becomes moldy and the tannin 
leaches out. As tannin is more readily extracted from dry bark 
than from green it is usually seasoned for a year or more. 

CHESTNUT OAK 

Peeling operations are conducted from the middle of April 
until the middle of June or the first of July. The general plan 
of peeling and hauling bark is the same as for hemlock. Many 
small operations are conducted and the bark sold f.o.b. car by 
the owner to tannery agents. The ruling price in Virginia and 
West Virginia during the summer of 1911 was $8.50 per cord 
on the car. 

The average cost per cord of harvesting chestnut oak bark 


in the Appalachians is as follows: 1 

Cutting, peeling, and curing, per cord. $i. 25-1.50 

Carrying and sledding, per cord. . 90-1.45 

Sleds and sledding roads, per cord..15- .30 

Total. $2.30-3.25 


Tanbark from the headwaters of the Potomac river in West 
Virginia in 1911 was delivered at Edinburg, Virginia, 16 miles 
distant, at approximately the following cost per cord: 


Stumpaj'c.$0.50 to 0.75 

Cutting, peeling, and bringing to the wagon road. 1.50 

Wagon haul, 16 miles. 4.00 

Loading on car. 0.35 

Total.$6.60 


From Logging, Lumbering, or Forest Utilization, by C. A. Schenck. 
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Bitch chain. A sbrrt. heavy rair. win boot xr>i ring, used to fasten the 
k,w*rr cr.-i ‘j-: i zb p».Ur t :> x srb cr car w bon axi ibg logs. X. F.) 

BItzef 7. To mark, by cutting bro trees, the course of a boundary, road, 
trail or the like. Gen.- 
>yr..: spot. * X. W.; 

Block, «. 5 ^ Brail. 

Blow down. 5 ee Wind rail. 

Bine jay. Sec Road monkey. 

Btnsng, n. The result of fungus attack, which turns the sapwood of certain 
trees blue. fGen.) 

Bob, n. See Dray. 

Bobber, n. See Deadhead. 

Bob logs, to. To transport logs on a bob or dray. (X. F.) 
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Body wood. Cord wood cut from those portions of the stem of trees which 
are clear of branches. (N. F.) 

Bolster, n. See Bunk. 

Boom, n. Logs or timbers fastened together end to end and used to hold 
floating logs. The term sometimes includes the logs inclosed, as a boom 
of logs. (Gen.) 

Boomage, n. Toll for use of a boom. (Gen.) 

Boom buoy. See Boom stay. 

Boom chain. A short chain which fastens boom sticks end to end. (Gen.) 

Boom company. A corporation engaged in handling floating logs, and 
owning booms and booming privileges. (N. F.) 

Boom pin. A wooden plug used to fasten to boom sticks the chain, rope, or 
withe which holds them together. (Gen.) 

Boom rat One who works on a boom. (N. F.) 

Boom stay. A heavy weight used to anchor booms in deep water; its 
position is indicated by a pole or float attached to it. (N. F.) 

Syn.: boom buoy. 

Boom stick. A timber which forms part of a boom. (Gen.) 

Bottle butted. See Swell butted. 

Bottom sill. See Mudsill. 

Brail, v. To fasten logs in brails. 

. Brail, ft. A section of a log raft, six of which make an average tow. (L. S.) 

Syn.: block. (S. F.) 

Brake sled. A logging sled so constructed that, when the pole team holds 
back, a heavy iron on the side of each runner of the forward sled is forced 
into the roadbed. (N. F.) 

Brand, n. See Mark. 

Break out, to. 1 . To start a sled whose runners are frozen to the ground. 
(N. W., L. S.) 

3 . To open a logging road after heavy snowfall. (N. W., L. S.) 

Breastwork log. See Fender skid. 

Briar, n. A crosscut saw. (Gen.) 

Bridle, ft. A device for controlling the speed of logs on a skid road. It 
consists of a short rope with two hooks at one end, which are driven into 
the first log of the turn; at the other end is a clamp which runs over the 
cable. (P. C. F.) 

Bridle mm. One who follows a turn of logs down the skid road and tends 
the “ bridle.” (P. C. F.) 

Broadleaf, a. See Hardwood. 

Brow skid. The chief beam in a frame to which tackle for loading logs on 
cars is fastened. (P. C. F.) 

Syn.: draw skid, lead log. 

Brush a road, to. To cover with brush the mudholes and swampy places 
in a logging road, to make it solid. (X. F.) 


Digitized by LjOoq le 



+34 


APPENDIX 


Brash smarm tempt, A soowbreak to protect a logging road; used most 
commonly on wide marshes, It consists of brash which is set upright 
in the ground before it freezes. :N. F.t 

Br ntting crew. A crew which rolls logs down slopes too steep for teams. 
u\pp.) 

Bock, s. i. To saw felled trees into logs. (P. C. F.) 

2. To bring or carry, as to buck water or wood. (Gen.) 

B acker , m. i. One who saws felled treiS into togs. (P. C. F.) 

Svtl : cross cutter. 

2. One who brings or carries. See Buck. 

Bu ck w h eat, v. See Hang up. to. 

Buckwheater, «. A norice at lumbering. (Gen.) 

Bun chain- i. A very heavy chain, to which a number of short chains, with 
hooks on one end and dogs on the other, are attached. It is used to draw 
logs from the mill pond up the gangway. (Gen.) 

2. See Jack chain. 

BuO cook. See Chore boy. 

BuU donkey. A large donkey engine which, by drum and cable, drags logs 
from the place where they are yarded to a landing. (P. C. F.) 

Bully, a. A common name for the foreman or boss of a logging camp. 

(X. F.) 

Bummer, #». A small truck with two low wheels and a long pole, used in 
skidding logs. ^X. F., S. F.) 

Syn.: drag cart, skidder. 

Bunch load, to. To encircle several logs with a chain and load them at once, 
by steam or horse power. (X. F.) 

Bunch logs, to. To collect logs in one place for loading. (Gen.) 

Bunk, r. To place upon the bunks, as to “ bunk a log.” (Gen.) 

Bunk, n . i. The heavy timber upon which the logs rest on a logging sled. 
(X. F.) 

Syn.: bolster. 

a. The cross beam on a log car or truck, on which the logs rest. (Gen.) 

3. A log car or truck. (S. F., P. C. F.) 

Bunk chain. See Toggle chain. 

Bunk hook. The hook attached to the end of the bunk on a logging car, 
which may be raised to hold the logs in place or lowered to release them. 
(Gen.) 

Bunk load. A load of logs not over one log deep; i.e., in which every log 
rests on the bunks. (Gen.) 

Bunk spikes. Sharp spikes set upright in the bunks of a logging sled to hold 
the logs in place. (N. F.) 

Bush a road, to. To mark the route of a logging road across a marsh or the 
ice by setting up bushes. (N. F.) 

Butt, n. The base of a tree, or the big end of a log. (Gen.) 
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Butt cut 1. The first log above the stump. (Gen.) 

Syn.: butt log. (Gen.) 

2. In gathering tanbark, the section of bark taken from the butt of a 
tree before felling it for further peeling. (N. F.) 

Butt hook. The hook by which the cable is attached to the tackle on the 
logs. (P. C. F.) 

Butt log. See Butt cut. 

Butt off, to. 1. To cut a piece from the end of a log on account of a defect. 
(Gen.) 

Syn.: long butt, to. (P. C. F., App.) 

2. To square the end of a log. (N. F.) 

Buttress, n. A wall or abutment built along a stream to prevent the logs 
in a drive from cutting the bank or jamming. (Gen.) 

Butt team. In a logging team of four or more, the pair nearest the load. 
(Gen.) 

Camp inspector. A lazy lumberjack, who goes from one logging camp to 
another, working only a short time in each. (N. F.) 

Cannon a log, to. In loading logs by steam or horse power, to send up a log 
so that it swings crosswise, instead of parallel to the load. (N. F.) 

Cant dog. See Cant hook. 

Cant hook. A tool like a peavey, but having a toe ring and lip at the end 
instead of a pike. See Peavey. (Gen.) 

Syn.: cant dog. 

Cap, n. A cone of sheet iron or steel, with a hole in the end through which a 
chain passes, which is fitted over the end of a log before snaking it, to 
prevent catching on stumps, roots or other obstacles, in steam skidding. 
(S. F.) 

Catamaran, n. A small raft carrying a windlass and grapple, used to re¬ 
cover sunken logs. (Gen.) 

Syn.: sinker boat (Gen.), monitor, pontoon (P. C. F.) 

Catch boom. A boom fastened across stream to catch and hold floating 
logs. (Gen.) 

Catface, «. A partly healed over fire scar on the stem of a tree. (P. C. F.) 

Catpiece, n. A small stick in which holes are made at regular intervals, 
placed on the top of uprights firmly set in floating booms. The uprights 
are fitted to enter the holes in the catpiece, so as to narrow or widen the 
space between the booms at the entrance to a sluiceway or sorting jack. 
The catpiece is held by the uprights high enough above water to allow 
logs to float freely under it. (X. W., L. S.) 

Cattyman, n. An expert river driver. (X. F.) 

Center jam. A jam formed on an obstacle in the middle of a stream, and 
which does not reach either shore. (Gen.) 

Syn.: stream jam. 
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Chain grapples. See Grapples. 

Chain tender. See Sled tender. 

Check, n. A longitudinal crack in timber caused by too rapid seasoning. 
(Gen.) 

Syn.: season check. 

Cheese block. See Chock block. 

Chock block. A small wedge or block used to prevent a log from rolling. 
(Gen.) 

Syn.: cheese block. (P. C. F.) 

Choker, n. A noose of wire rope by which a log is dragged. (P. C. F.) 

Choker man. The member of a yarding crew who fastens the choker on the 
logs. (P. C. F.) 

Chopper, n . See Faller. 

Chore boy. One who cleans up the sleeping quarters and stable in a logging 
camp, cuts firewood, builds fires and carries water. (Gen.) 

Syn.: bull cook, flunkey, shanty boss. 

Chunk, v. To clear the ground, with engine or horses, of obstructions which 
cannot be removed by hand. (P. C. F.) 

Chunk up, to. To collect and pile for burning the slash left after logging. 
(N. W., L. S.) 

Churn butted. See Swell butted. 

Chute, n. See Slide. 

Coal off, to. To cut a forest clean for charcoal wood. (N. F.) 

Commissary, n. A general store for supplying lumbermen. (App., S. F.) 
See Van. 

Conk, n . i. The decay in the wood of trees caused by a fungus. (N. F., 
P. C. F.) 

2. The visible fruiting organ of a tree fungus. (N. F., P. C. F.) 

Conky, a. Affected by conk. (N. F., P. C. F.) 

Cook camp. The building used as kitchen and dining room in a logging 
camp. (Gen.) 

Syn .: cook house, cook shanty. 

Cookee, n. Assistant cook and dishwasher in a logging camp. (Gen.) 

Cook house. See Cook camp. 

Cook shanty. See Cook camp. 

Corkscrew, n. A geared logging locomotive. (P. C. F.) 

Syn.: stem-winder. (App.) 

Corner binds. Four stout chains, used on logging sleds, to bind the two 
outside logs of the lower tier to the bunks, and thus give a firm bottom to 
the load. (N. F.) 

Corner man. In building a camp or barn of logs, one who notches the logs 
so that they will fit closely and make a square corner. (N. F.) 

Coupling grab. See Grapples. 
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Crab, n. A small raft bearing a windlass and anchor, used to move log 
rafts upstream or across a lake. (N. F., S. F.) 

Cradle, ft. A framework of timbers in which ocean-going rafts of logs are 
built. (P. C. F.) 

Cradle knolls. Small knolls which require grading in the construction of 
logging roads. (N. W., L. S.) 

Crazy chain. The short chain used to hold up that tongue of a sprinkler 
sled which is not in use. (N. F.) 

Crib, ft. Specifically, a raft of logs; loosely applied to a boom of logs. 
(N.F.) 

Crib logs, to. To surround floating logs with a boom and draw them by a 
windlass on a raft (a crab), or to tow them with a steamboat. (N. W., 
L. S.) 

Cross chains. Chains connecting the front and rear sleds of a logging sled. 
(N. F.) 

Cross cutter. See Bucker. 

Cross haul. The cleared space in which a team moves in cross hauling. 
(N. F.) 

Cross haul, to. To load cars or sleds with logs by horse power and crotch 
or loading chain. (Gen.) 

Crotch, v. To cut notches on opposite sides of a log near the end, into which 
dogs are fastened. (P. C. F.) 

Crotch, n. See Dray. 

Crotch chain. A tackle for loading logs on sleds, cars or skidways by cross 
hauling. (Gen.) 

Crotch tongue. Two pieces of wood, in the form of a V, joining the front 
and rear sleds of a logging sled. (N. W., L. S.) 

Cruise, v. To estimate the amount and value of standing timber. (Gen.) 

Syn.: estimate, value. 

Cruiser, n. One who cruises. (Gen.) 

Syn.: estimator, land looker, valuer. 

Cull, n. Logs which are rejected, or parts of logs deducted in measurement 
on account of defects. (Gen.) 

Cut, «. A season’s output of logs. (Gen.) 

Cut a log, to. To move one end of a log forward or backward, so that the 
log will roll in the desired direction. (Gen.) 

Cut-off. An artificial channel by which the course of a stream is straightened 
to facilitate log driving. (N. F.) 

Deacon seat The bench in front of the sleeping bunks in a logging camp. 
(N. F.) 

Deaden er, ft. A heavy log or timber, with spikes set in the butt end, so 
fastened in a log slide that the logs passing under it come in contact with 
the spikes and have their speed retarded. (Gen.) 
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Deadhead, n. A sunken or partly sunken log. (Gen.) 

Syn.: sinker (Gen.), bobber (N. F.). 

Deadman, n. A fallen tree on the shore, or a timber to which the hawser of 
a boom is attached. (N. F., P. C. F.) 

Deadwater. See Stillwater. 

Decker, n. One who rolls logs upon a skid way or log deck. (Gen.) 

Decking chain. See Loading chain. 

Deck up, to. To pile logs upon a skidway. (Gen.) 

Deer foot A V-shaped iron catch on the side of a logging car, in which the 
binding chain is fastened. (Gen.) 

Dehorn, r. To saw off the ends of logs bearing the owner’s mark and put 
on a new mark. (Kentucky.) 

Dingle, n. The roofed-over space between the kitchen and the sleeping 
quarters in a logging camp, commonly used as a storeroom. (N. W., L. S.) 

Dinkey, n. A small logging locomotive. (App., S. F.) 

Dog, n. A short, heavy piece of steel, bent and pointed at one end and with 
an eye or ring at the other. It is used for many purposes in logging, and 
is sometimes so shaped that a blow directly against the line of draft will 
loosen it. (Gen.) 

Syn.: tail hook. (P. C. F.) 

Dog boat. See Rigging sled. 

Dogger, w. One who attaches the dogs or hooks to a log before it is steam 
skidded. (S. F., P. C. F.) 

Dog hook. i. The strong hook on the end of a dogwarp. (N. F.) 

a. A hook on the end of a haul-up chain of a size to permit its being 
hooked into a link of the chain when the latter is looped around a log or 
other object. (P. C. F.) 

Dogs, w. See Skidding tongs. 

Dogwarp, w. A rope with a strong hook on the end, which is used in bre 4 k- 
ing dangerous jams on falls and rapids and in moving logs from other 
difficult positions. (N. F.) 

Dog wedge. An iron wedge with a ring in the butt, which is driven into the 
end of a log and a chain hitched in the ring for skidding the log by horse 
power; also used in gathering up logs on a drive by running a rope through 
the rings and pulling a number of logs at a time through marshes or 
partially submerged meadows to the channel. (N. F.) 

Dolly, m, See Upright roller. 

Dolphin, m. A cluster of piles to which a boom is secured. (P. C. F.) 

Donkey, w. A portable steam engine, equipped with drum and cable, used 
in Meant logging. AYf Road donkey; Yarding donkey; Bull donkey; 
S|h»o 1 donkey, ^ * F.) 

Donkey Med. The heavy sled-like frame upon which a donkey engine is 
UMened. O'* U. F.) 

ii. The general term used by lumbermen to denote decay or rot in 
% ^(icn.) 
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Doty, a. Decayed. (Gen.) 

Syn.: dozy. 

Double couplers. Two coupling grabs joined by a short cable, used for 
fastening logs together. (P. C. F.) 

Syn.: four paws. 

Double header. A place from which it is possible to haul a full load of logs 
to the landing, and where partial loads are topped out or finished to the 
full hauling capacity of teams. (N. W., L. S.) 

Down-hill clevis. A brake on a logging sled, consisting of a clevis encircling 
the runner, to the bottom of which a heavy square piece of iron is welded. 
(N. F.) 

Dozy, a . See Doty. 

Drag cart. See Bummer. 

Drag in, to. See Dray in, to. 

Drag road. See Dray road; Gutter road. 

Drag sled. See Dray. 

Draw hook. See Gooseneck. 

Draw skid. See Brow skid. 

Dray, n. A single sled used in dragging logs. One end of the log rests upon 
the sled. (N. F.) 

Syn.: bob, crotch, drag sled, go-devil, lizard, scoot, skidding sled, 
sloop, travois. 

Dray in, to. To drag logs from the place where they arc cut directly to the 
skidway or landing. (N. F.) 

Syn.: drag in, to. 

Dray road. A narrow road, cut wide enough to allow the passage of a team 
and dray. (N. F.) 

Syn.: drag road. 

Drive, v. To float logs or timbers from the forest to the mill or shipping 
point. (Gen.) 

Syn.: float. 

Drive, w. 1. A body of logs or timbers in process of being floated from the 
forest to the mill or shipping point. (Gen.) 

2. That part of logging which consists in floating logs or timbers^ 
(Gen.) 

Drum logs, to. To haul logs by drum and cable out of a hollow or cove. 
(App.) 

Dry-ki, n . Trees killed by flooding. (X. F.) 

Dry pick, to. As applied to a jam, to remove logs singly while the water is 
cut off. (X. F.) 

Dry roll, to. In sacking the rear, to roll stranded logs into the bed of the 
stream from which the water has been cut off preparatory to flooding. 
(N. F.) 

Dry rot Decay in timber without apparent moisture. (Gen.) 

Dry slide. See Slide. 
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Dry sloop, to. To sloop logs on bare ground when the slope is so steep that 
It would he dangerous to sloop on snow. (N. F.) 

Dudlsr, n , Srr Dudley. 

Dudley, #«. An engine for hauling logs, which propels itself and drags its 
ItunI hy revolving a large spool around which are several turns of a cable 
tued at each end of the track. (P. C. F.) 

Syn.: dudler. 

Duffle, ii. The personal belongings of a woodsman or lumberjack which he 
takes into the woods. (Gen.) 

Syn.; dunnage. (N. \V.) 

Dump hook. A levered chain grab hook attached to the evener to which a 
team i» hitched in loading logs. A movement of the lever releases the 
hook from the logging chain without stopping the team. (N. F.) 

Dump logs, to. To roll logs over a bluff, or from a logging car or sled into 
the water, (Gen.) 

Dunnage, m. N«e Dullle. 

Dust a dam, to. To till up with earth or gravel the cracks or small holes 
between planks in the gate of a splash dam. (N\ \V.) 

Dutchman, w. A short .stick placed transversely between the outer logs of 
a load to divert the load toward the middle and so keep any logs from 
tailing off tN. K.) 

End mark, N«v Mark. 

Kfttituat*, e. N»c thuise, 

Estimator, » N.v Cuiisor. 

Face log. No Mead 

Faller,* One who tells trees. v U'nd Nee Head faller; Second faller. 
Svn : Mwwt iGcn \ chopper v App,\ 

Falling ax. An a\ vuth a kn\g helve and a kmg. narrow bit, designed especi- 
allv toi teUmg twvs vGend 

Fallout wed*e. A vvwlge iwvl to throw a tree in the desired direction, by 

duvtng it into the saw ker? v i'*cn ' 

Feeder, * N,\ Ham Kvss. 

Fender boom. No Sheer 

Fendei skid. V skut p .son 1 , or, the Vowxt side of a skidding trail on a slope 

tv' ho-; the ksg on the tta\ nn hde heh' v C skidded. ^Gend 
S\ o. : hwws'.wvvA ',v x j; < . v vVr s sheer skid. 

Fvd kook. V \0's ev e; uhv. tv' koq' at>other hixk from slipping on a 
V \;,:v V Y \\ , 1 S' 

FCer, ** v\v viV :Ve> the crvNsseu: sawn, i~ the woods. ^Gcnd 
S\v, saw „,:e? 

Ftrter. i. t. v\v * V tsetehes the tree for \ d.rtg and after it is feOed marks 
the ie$ te.to whuh ;t is to he cut N\ Fd 
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2. One who cuts limbs from felled trees and rings and slits the bark 
preparatory to peeling tanbark. (N. F.) 

Float, v . See Drive. 

Float road. A channel cleared in a swamp and used to float cypress logs 
from the woods to the boom at the river or mill. (S. F.) 

Flood, v. See Splash. 

Flood dam. See Splash dam. 

Flume, v. To transport logs or timbers by a flume. (Gen.) 

Syn.: sluice. 

Flume, ft. An inclined trough in which water runs, used in transporting 
logs or timbers. (Gen.) 

Syn.: sluice, water slide, wet slide. 

Flunkey, n. 1. An assistant, usually either to the engineer of a donkey 
engine or to the cook in a logging camp. (P. C. F.) 

2. See Chore boy. 

Flying drive. A drive the main portion of which is put through with the 
utmost dispatch, without stopping to pick rear. (N. F.) 

Fly rollway. A skidway or landing on a steep slope, from which the logs are 
released at once by removing the brace which holds them. (N. F.) 

Fore-and-aft road. A skid road made of logs placed parallel to its direction, 
making the road resemble a chute. (P. C. F.) 

Syn.: stringer road. 

Four paws. See Double couplers. 

Frog, ft. 1. The junction of two branches of a flume. (P. C. F.) 

2. A timber placed at the mouth of a slide to direct the discharge of the 
logs. (Gen.) Syn.: throw out. 

Full scale. Measurement of logs, in which no reduction is made for defects. 
(Gen.) 

Syn.: bigness scale. (N. F.) 

Gangway, n. The incline plane up which logs are moved from the water 
into a sawmill. (Gen.) 

Syn.: jack ladder, log jack, log way, slip. 

Gap stick. The pole placed across the entrance of a sorting jack to close it, 
when not in use. (Gen.) 

Gee throw. A heavy, wooden lever, with a curved iron point, used to break 
out logging sleds. (N. F.) 

Syn.: starting bar. 

Gin pole. A pole secured by guy ropes, to the top of which tackle for loading 
logs is fastened. (Gen.) 

Glancer, ft. See Fender skid. 

Glancing boom. See Sheer boom. 

Gtisse skids. Freshly peeled skids up which logs are slid instead of rolled 
when being loaded. (N. F.) 

Syn.: slip skids.. 
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ffe*#w»rfca, w. A pfcttform or raft, with windlass or capstan, which is 
attached f/> the front of a log raft or boom of io^. for warping,, ka^ag 
or w.r.ding it through lakes and still water, by hand or horse power. 

'V W., L S > 

ffejper, n .See Second falter, 
ffotof, ». -S>e Loading tripod, 
ffaMmg towm, .See Storage boom. 

ffoofc tawdar, The foreman of a yarding errw; specifically. one who directs 
the attar hing tA the cable to a turn of logs. (P. C. F.j 
HofM dam# A temporary dam made by placing large logs across a stream, 
in m<U'T to raise the water behind it, so as to float the rear. (X. F.) 

Horft* krgft, to. In river driving, to drag stranded logs back to the stream 
by the use of peaveys. (X. ¥.) 

n . A stable for logging teams. (X. W., L. S.) 

U* a road, to. To sprinkle water on a logging road so that a coating of ice 
(my form, thus facilitating the hauling of logs. (X. F.) 
lea guards. Heavy timbers fastened fan shaped about a cluster of boom 
piles at an angle of approximately 30 degrees to the surface of the water. 
They prevent the destruction of the boom by ice, through forcing it to 
mount the guard* and be broken up. (N. F.) 

Jack chain. An endless spiked chain, which moves logs from one point to 
another, usually from the mill pond into the sawmill. (Gen.) 

Syn.: bull chain. (P. (\ F.) 

Jack ladtUr, ,SVr Gangway. 

Jackpot, a. 1. A contemptuous expression applied to an unskilful piece of 
work lit logging. (N. F.) 

1. An Irregular pile of logs. (App.) 

Jam, a. A stoppage or congestion of logs in a stream, due to an obstruction 
or to low water. (Gen.) 

Jam eracktr. AYc lleml driver. 

Jammar, a, An improved form of gin, mounted on a movable framework, 
and used to livid logs on sleds and cars by horse power. (N. F.) 

Jam, to tuaak a. To start in motion logs which have jammed. (Gen.) 
Jav hawk, to, To strip one 4-foot length of bark from a tanbark oak, 
leas mg the tree standing. O'*. C. F.) 

Jthoo, r t o remove a dog from a log. (X. W\, L. S.) 

Jt***r, r l'o pull a log h\ horse power over a level place in a slide. (Gen.) 

S\n la a haul. to. 
pm htndavv A\> Hinder. 

johhat, « V loggnvg contractor or subcontractor. tGcn.) 

JohhorSi auiVv V term applied to the moon in a jobbers or cootmctor’s 
lo^vmg v amp, on account ot the early and late hours of commencing and 

ending >voik. v N. ^ " I* 
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Jumper, n. A sled shod with wood, used for hauling supplies over bare 
ground into a logging camp. (N. F.) 

Syn.: tote sled. 

Katydid, n. See Logging wheels. 

Key log. In river driving, a log which is so caught or wedged that a jam 
is formed and held. (Gen.) 

Kilhig, n. A short, stout pole used as a lever or brace to direct the fall of 
a tree. (N. W.) 

Knot, v. See Limb. 

Knot bumper. See Limber. 

Knotter, n. See Limber. 

Laker, n. A log driver expert at handling logs on lakes. (N. F.) 

Landing, ft. i. A place to which logs are hauled or skidded preparatory to 
transportation by water or rail. A rough and tumble landing is one in 
which no attempt is made to pile the logs regularly. (Gen.) 

Syn.: bank, banking ground, log dump, rollway, yard. 

2. A platform, usually at the foot of a skid road, where logs are col¬ 
lected and loaded on cars. A lightning landing is one having such an 
incline that the logs may roll upon the cars without assistance. (Gen.) 

Landing man. One who unloads logging sleds at the landing. (N. F.) 

Landing, to break a. To roll a pile of logs from a landing or bank into the 
water. (Gen.) 

Land looker. See Cruiser. 

Lap, n. y or Lapwood, n. Tops left in the woods in logging. (Gen.) 

Lash pole. A cross pole which holds logs together in a raft. (Gen.) 

Lazy haul, to. See Jigger. 

Lead, n. A snatch block with a hook or loop for fastening it to convenient 
stationary objects, used for guiding the cable by which logs are dragged. 
(P. C. F.) 

Lead line. A wire rope, with an eye at each end, used to anchor the snatch 
block in setting a lead. (P. C. F.) 

Lead log. See Brow skid; Head log. 

Lightning landing. See Landing. 

Limb, r. To remove the limbs from a felled tree. 

Syn.: knot. (P. C. F.) 

Limber, n . One who cuts the limbs from felled trees. (Gen.) 

Syn.: knotter (P. C. F.), knot bumper (App.). 

Line horse. The horse which drags the cable from the yarding engine to the 
log to which the cable is to be attached. (P. C. F.) 

Lizard, n. See Dray. 

Loader, n. i. One who loads logs on sleds or cars. (Gen.) 

2. See Steam loader. 
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Louiing chain. A long chain used in loading or piling logs with horses. 

'N. V.) 

Syn.: decking chain. 

leading jack. A plat formed framework upon which logs are hoisted from 
riu water for loading upon cars. (X. F.) 

loading tripod. Three long timbers joined at their tops in the shape of a 
for holding a pulley block in proper position to load logs on cars 
from a lake* or stream. (L. S.) 
by».: hoist. 

Lock down. A strip of tough wood, with holes in the ends, which is laid 
u‘ loss a raft of logs. Rafting pins are driven through the holes into the 
logs, ihus holding the raft together. (N. F.) 

Lodg«, to. Str Hang up, to. 

Logan, //. AYv Pokelogan. 

Log duck. The platform upon a loading jack. (Gen.) 

Log dump, Str Landing. 

Log fUer, Str Rosser. 

Logger, o. One engaged in logging. 

Logging slad. The heavy double sled used to haul logs from the skidway or 
yaid lo the landing. (N. F.) 

Ayn.: I win sleds, two sleds, wagon sled. 

Lngglug-sled road. A road, leading from the skidway to the landing. 

(N. I-’.) 

Logging wheels. A pair of wheels, usually about io feet in diameter, for 
I unsporting logs. (Gen.) 

Ay a.: lug wheels, katydid, timber wheels. 

Log Jack. Str Gangway. 

Log scale. The contents of a log, or of a number of logs considered collet- 
lively (lien.) 

Log, to, To cut logs and deliver them at a place from which they can be 
t unspoiled by water or mil, or, less frequently, at the mill. (Gen.) 

Log watch, A<« Head driver. 

Logway, n Am* Gangway. 

Long butt, to. A\v Hum otT, to. 

Loose tangoed sloop. AYv Swing dingle. 

Lohhet lift, to. lo raise the end of a log by means of a pry, and through the 
use ot weight instead of strength. (X. F.) 

Lug hooks, \ juir ot loivgs attached to the middle of a short bar, and used 
h\ two men to cam small logs. (Gen.) 

Lumber, v lo log, or to manufacture logs into lumber, or both. (Gen ) 

Lumbei lack, «*. One w ho works in a logging camp. (Gen.) 

Lumberman, m. One engaged in lumbering. (Gen.) 

Mark, A letter or sign indicating ownership, which is stamped on the 
endsot k'gs. v Gen ^ >Yy Hark mark. 

$>n : bra ml, end mark. 
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Mark caller. In sorting logs, one who stands at the lower end of the sorting 
jack and calls the different marks, so that the logs may be guided into the 
proper channels or pockets. (Gen.) 

Marker, ft. One who puts the mark on the ends of logs. (Gen.) 

Market, ft. A log 19 inches in diameter at the small end and 13 feet long. 
(New York.) 

Syn.: standard. 

Marking hammer. A hammer bearing a raised device, which is stamped on 
logs, to indicate ownership. (Gen.) 

Syn.: marking iron. 

Marking iron. See Marking hammer. 

Match, t?. See Mate. 

Mate, v. To place together in a raft logs of similar size. (Gen.) 

Syn.: match. 

Mill pond. The pond near a sawmill in which logs to be sawn are held. 
(Gen.) 

Monitor. See Catamaran. 

Moss, v. To fill with moss the crevices between the logs in a logging camp. 
(N. F.) 

Mud, v. To fill with soft clay the crevices between the logs in a logging 
camp. (N. F.) 

Mudboat, n . A low sled with wide runners, used for hauling logs in swamps. 
(S. F, N. F.) 

Mudsill, ft. The bed piece or bottom timber of a dam which is placed across 
the stream, usually resting on rocks or in mud. (Gen.) 

Syn.: bottom sill. 

Wick, ft. See Undercut. 

Hose, v. To round off the end of a log in order to make it drag or slip more 
easily. (Gen.) 

Syn.: snipe. 

Notch, r. To make an undercut in a tree preparatory to felling it. (Gen.) 

Syn.: undercut. 

Notch, ft. See Undercut. 

Peaker, n. 1. A load of logs narrowing sharply toward the top, and thus 
shaped like an inverted V. (Gen.) 

2. The top log of a load. (Gen.) 

Peavey, n. A stout lever, from 5 to 7 feet long, fitted at the larger end with 
a metal socket and pike and a curved steel hook which works on a bolt; 
used in handling logs, especially in driving. A peavey differs from a cant 
hook in having a pike instead of a toe ring and lip at the end. (Gen.) 

Pecky, a. A term applied to an unsoundness most common in bald cypress. 
(S. F.) 

Syn.: peggy. 
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Rolling dam. A dam for raising the water in a shallow stream. It has no 
sluiceways, but a smooth top of timber over which, under a sufficient head 
of water, logs may slide or roll. (Gen.) 

Roll the boom, to. To roll a boom of logs along the shore of a lake against 
which it is held by wind, by the use of a cable operated by a steamboat or 
kedge. The cable is attached to the outer side of the boom, hauled up, 
then attached again, thus propelling the boom by revolving it against 
the shore when it would be impossible to tow it. (N. W., L. S.) 

Roll way, n. See Landing. 

Rooster, n. See Gooseneck. 

Rosser, n. One who barks and smooths the ride of a log in order that it may 
slide more easily. (N. F.) 

Syn.: log fixer (P. C. F.), slipper, scalper (App.). 

Rough and tumble landing. See Landing. 

Round timber. Pine trees which have not been turpentined. (S. F.) 

Round turn. A space at the head of a logging-sled road, in which the sled 
may be turned round without unhitching the team. (N. F.) 

Runner chain. A chain bound loosely around the forward end of the run¬ 
ners of a logging sled as a brake. (N. W., L. S.) 

Runner dog. A curved iron attached to a runner of the hind sled of a 
logging sled, which holds the loaded sled on steep hills by being forced 
into the bed of the road by any backward movement. (N. F.) 

Runway. See Gutter road. 

Rutter, n. A form of plow for cutting ruts in a logging road for the runners 
of the sleds to run in. (N. W., L. S.) 

Sack the rear, to. To follow a drive and roll in logs which have lodged or 
grounded. (Gen.) 

Syn.: pick the rear, to. 

Sack the slide, to. To return to a slide logs which have jumped out. (Gen.) 

Saddle, n. The depression cut in a transverse skid in a skid road to guide 
the logs which pass over it. (P. C. F.) 

Saddlebag, v. As applied to a boom, to catch on an obstruction and double 
around it. (Gen.) 

Sampson, n. An appliance for loosening or starting logs by horse power. 
It usually consists of a strong, heavy timber and a chain terminating in a 
heavy swamp hook. The timber is placed upright beside the piece to be 
moved, the chain fastened around it, and the hook inserted low down on 
the opposite side. Leverage is then applied by a team hitched to the 
upper end of the upright timber. (N. F.) 

Sampson a tree, to. To direct the fall of a tree by means of a lever and pole. 
(N. F.) 

Sap stain. Discoloration of the sapwood. (Gen.) 

Saw fitter. See Filer. 
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Sawyer, ft. See Faller. 

Scale book. A book especially designed for recording the contents of scaled 
logs. (Gen.) 

Scaler, ft. One who determines the volume of logs. (Gen.) 

Scalper, ft. See Rosser. 

Scoot, n. See Dray. 

Season check. See Check. 

Second faller. The subordinate in a crew of fallers. (P. C. F.) 

Syn.: helper. (N. F.) 

Self-loading dam. See Rafter dam. 

Send-up man. That member of a loading crew who guides the logs up the 
skids. (Gen.) 

Syn.: ground loader. (N. F.) 

Send up, to. In loading, to raise logs up skids with cant hooks, or by steam 
or horse power. (Gen.) 

Setting, ft. The temporary station of a portable sawmill, a yarding engine, 
or other machine used in logging. (Gen.) 

Shake, ft. A crack in timber, due to frost or wind. (Gen.) 

Syn.: windshake. 

Shanty boat. See Wanigan. 

Shanty boss. See Chore boy. 

Sheer boom. A boom so secured that it guides floating logs in the desired 
direction. (N. F.) 

Syn.: fender boom, glancing boom. 

Sheer skid. See Fender skid. 

Shoot a jam, to. To loosen a log jam with dynamite. (Gen.) 

Shore hold. The attachment of the hawser of a raft of logs to an object on 
the shore. (N. W., L. S.) 

Short road. See Go-back road. 

Shot holes. Holes made in wood by boring insects. (App.) 

Side jam. A jam which has formed on one side of a stream, usually where 
the logs are forced to the shore at a bend by the current, or where the 
water is shallow or there are partially submerged rocks. (N. F.) 

Side mark. See Bark mark. 

Side winder. A tree knocked down unexpectedly by the falling of another. 
(Gen.) 

Signal man. One who transmits orders from the foreman of a yarding crew 
to the engineer of the yarding donkey. (P. C. F.) 

Single out, to. To float logs, usually cypress, one at a time, from the woods 
to the float road. (S. F.) 

Sinker, ft. See Deadhead. 

Sinker boat See Catamaran. 

Skid, v. i. To draw logs from the stump to the skidway, landing or mill. 
(Gen.) 

Syn.: snake, twitch. 
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2. As applied to a road, to reinforce by placing logs or poles across it. 
(Gen.) 

Skid, n. A log or pole, commonly used in pairs, upon which logs are 
handled or piled (Gen.); or the log or pole laid transversely in a skid 
road (P. C. F.). 

Skidder, n. i. One who skids logs. (Gen.) 

2. A steam engine, usually operating from a railroad track, which skids 
logs by means of a cable. (Gen.) 

Syn.: steam skidder. 

3. The foreman of a crew which constructs skid roads. (P. C. F.) 

4. See Bummer. 

Skidding chain. A heavy chain used in skidding logs. (Gen.) 

Skidding hooks. See Skidding tongs. 

Skidding sled. See Dray. 

Skidding tongs. A pair of hooks attached by links to a ring and used for 
skidding logs. (Gen.) 

Syn.: grips, grapples, grabs, skidding hooks. 

Skidding trail. See Gutter road. 

Skid grease. A heavy oil applied to skids to lessen the friction of logs 
dragged over them. (P. C. F.) 

Skid road. 1. A road or trail leading from the stump to the skidway or 
landing. (Gen.) 

Syn.: travois road. (N. F.) 

2. A road over which logs are dragged, having heavy transverse skids 
partially sunk in the ground, usually at intervals of about 5 feet. 
(P. C. F.) 

Skid up, to. 1. To level or reinforce a logging road by the use of skids. 
(Gen.) 

2. To collect logs and pile them on a skidway. (Gen.) 

Skidway, tt. Two skids laid parallel at right angles to a road, usually raised 
above the ground at the end nearest the road. Logs are usually piled 
upon a skidway as they are brought from the stump for loading upon 
sleds, wagons or cars. (Gen.) 

Skidway, to break a. To roll piled logs off a skidway. (Gen.) 

Sky hooker. See Top loader. 

Slack water. In river driving, the temporary slackening of the current 
caused by the formation of a jam. (Gen.) 

Slant dam. See Rafter dam. 

Slash, n. 1, The debris left after logging, wind or fire. (Gen.) 

Syn.: slashing. 

2. Forest land which has been logged off and upon which the limbs and 
tops remain, or which is deep in d6bris as the result of fire or wind. 
(Gen.) 

Slashing, n. See Slash. 
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Sled tender. 1. One who assists in loading and unloading logs or skidding 
with dray. (N. F.) 

Syn.: chain tender. 

2. A member of the hauling crew who accompanies the turn of logs to 
the landing, unhooks the grabs, and sees that they are returned to the 
yarding engine. (P. C. F.) 

Slide, n. A trough built of logs or timber, used to transport logs down a 
slope. (Gen.) 

Syn.: chute, dry slide, slip. 

Slide tender. One who keeps a slide in repair. (Gen.) 

Slip, n. 1. See Slide. 

2. See Gangway. 

Slip grab. A pear-shaped link attached by a swivel to a skidding evener or 
whiffle tree, through which the skidding chain is passed. The chain runs 
freely when the slip grab is held sideways, but catches when the grab is 
straight. (N. F.) 

Syn.: grab link. 

Slipper, tt. See Rosser. 

Slip skids. See Glisse skids. 

Sloop, ft. See Dray. 

Sloop logs, to. To haul logs down steep slopes on a dray or sloop equipped 
with a tongue. (N. F.) 

Slough pig. Usually a second-rate river driver who is assigned to picking 
logs out of sloughs in advance of the rear. (N. F.) 

Sluice, v. 1. See Flume. 

2. To float logs through the sluiceway of a splash dam. (N. F.) 

3. See Splash. 

Sluice, tt. See Flume. 

Sluice gate. The gate closing a sluiceway in a splash dam. (Gen.) 

Sluiceway, rt. The opening in a splash dam through which logs pass. 
(Gen.) 

Snake, v. See Skid. 

Soaking trail. See Gutter road. 

Snatch team. See Tow team. 

Snib, v. In river driving, to be carried away purposely, but ostensibly by 
accident, on the first portion of a jam that moves; to ride away from work 
under guise of being accidently carried off. (N. W., L. S.) 

Snipe, v . See Nose. 

Sniper, n. One who noses logs before they are skidded. (Gen.) 

Snow a road, to. To cover bare spots in a logging road with snow to 
facilitate the passage of sleds. (N. F.) 

Snow slide. A temporary slide on a steep slope, made by dragging a large 
log through deep snow which is soft or thawing; when frozen solidly, it 
may be used to slide logs to a point where they can be reached by sleds. 
(N. W.) 
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Snub, v. To check, usually by means of a snub line, the speed of logging 
*lnU or logs on steep alojjes, or of a log raft. (Gen.) 

Softwood, o, As applied to trees and logs, needle-leafed, coniferous. (Gen.) 
Softwood, n. A needle-leafed, or coniferous, tree. (Gen.) 

Solid Jam. i. In river driving, a jam formed solidly and extending from 
bank lo bank of a stream. (N. F.) 

a. A drive is said to be “ in a solid jam ” when the stream is full of logs 
from the point to which the rear is cleared to the mill, sorting jack or 
storage boom. (N. I\) 

Sorting boom. A strong l>oom used to guide logs into the sorting jack, to 
Imth shies of which It is usually attached. (Gen.) 

Sorting gap. Stt Sorting jack. 

Sorting Jack. A raft, secured in a stream, through an opening in which logs 
l>ass ti» Ite sorted by their marks and diverted into pocket booms or the 
downstream channel. (Gen.) 

Syn,; sorting gap. 

Spanish windlass. A device for moving heavy objects in logging. It 
consists of a rot*' or chain, within a turn of which a lever is inserted and 
power gained by twisting. (X. FA 
S\n ; twister. 

Spiktd skid. A skid in which sjukes are inserted in order to keep logs from 
sliding kick when being kvaded or piled. ^GenA 
Splash* t\ IV drive kxgs by releasing a head of water confined by a splash 
dam, vGcoA 
S\ n ' tksvk sluice* 

Splash hoards. Bvvrrvk placed temporarily on top of a rolling dam to 
heighten the slum, and thus tv' increase the head of water available for 

met dv.v.ng v \ F' 

Splash dam. V dam bu\t tv' store a head of water for driving logs. 

v vVn ' 

Sv e ;\\\i ,v. v *‘ vWu x 

rvsd. V tvv'c oc a camp or kirs ra-ie by aying strips spEt 

>.v. g-u \\i rv st-ps rvn rvet the pose tc the 

\\tws. a \ c.-v.iv , V >v*ts x t\ other st-'txsv as ; rr a X. F.’ 

Spoof donkey* V .vevev otc v or ^ caXe. ocuipoec with a ipoca 
.v „ \x,.« * e. a 'A v' V 

Spoov Av a v £we> ca :»v .c a sevvi icoibnr. F- C- F. 

SpoA* \ > * In.. ,e 

boa. d. V vlV. v *, \‘u~\: sw it r'tvi w Jr an .rvir cai_ wawdt s 

> * i .-xv ec * t.v'i tie a-Ier semis wan* aslmg tie 

, ^ **■ o v n * 

-iovav t V xs tvie i ictw to tie tuagriv it a j agging sied 
■ v \.>5v ^ .' *.'■ v v.. i*'* *.xc* x* team. .irr ibiwdng tie wesgtrt at 
'v ^ ,V X tv'SvvSis X '* , 
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2. A device for steadying a crosscut saw, so that one man can use it 
instead of two. (P. C. F.) 

Sprinkler, n. A large wooden tank from which water is sprinkled over 
logging roads during freezing weather in order to ice the surface. (N. W., 
L. S.) 

Syn.: tank. 

Sprinkler sleds. The sleds upon which the sprinkler is mounted. They 
consist of two sleds whose runners turn up at each end, fastened together 
by cross chains, and each having a pole, in order that the sprinkler may 
be hauled in either direction without turning around. (N. F.) 

Spud, tt. A tool for removing bark. (Gen.) 

Syn.: barking iron. 

Spudder, tt. See Barker. 

Stag, v. To cut off trousers at the knee, or boots at the ankle. (N. F., 
P. C. F.) 

Standard, tt. See Market. 

Starting bar. See Gee throw. 

Stay boom. A boom fastened to a main boom and attached upstream to 
the shore to give added strength to the main boom. (Gen.) 

Steam hauler. A geared locomotive used to haul loaded logging sleds over 
an ice road. It is equipped with a spiked metal belt which runs over 
sprocket wheels replacing the driving wheels, and is guided by a sled, 
turned by a steering wheel, upon which the front end rests. (N. F.) 

Steam jammer. See Steam loader. 

Steam loader. A machine operated by steam and used for loading logs 
upon cars. (Gen.) 

Syn.: loader, steam jammer. 

Steam skidder. See Skiddcr. 

Stem winder. See Corkscrew. 

Stillwater. That part of a stream having such slight fall that no current 
is apparent. Ant.: quickwatcr. (Gen.) 

Syn.: dead water. 

Stock logs, to. To deliver logs from stump to mill or railroad. (S. F.) 

Storage boom. A strong boom used to hold logs in storage at a sawmill. 
(Gen.) 

Syn.: holding boom, receiving boom. 

Straw boss, tt. A subforeman in a logging camp. (N. W., L. S.) 

Syn.: head push. 

Stream jam. See Center jam. 

Stringer road. See Fore-and-aft road. 

Stumpage, tt. The value of timber as it stands uncut in the woods; or, in 
a general sense, the standing timber itself. (Gen.) 

Swamp, r. To clear the ground of underbrush, fallen trees and other ob¬ 
structions preparatory to constructing a logging road or opening out a 
gutter road. (Gen.) 
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Throw, v. See Wedge a tree, to. 

Throw line. See Trip line. 

Throw out. See Frog. 

Tide, ft. A freshet. In the Appalachian region logs are rolled into a stream 
and a “ tide ” awaited to carry them to the boom. (App.) 

Timber wheels. See Logging wheels. 

Toe ring. The heavy ring or ferrule on the end of a cant hook. It has a 
lip on the lower edge to prevent slipping when a log is grasped. (Gen.) 

Toggle chain. A short chain with a ring at one end and a toggle hook and 
ring at the other, fastened to the sway bar or bunk of a logging sled, and 
used to regulate the length of a binding chain. (N. F.) 

Syn.: bunk chain. 

Toggle hook. A grab hook with a long shank, used on a toggle chain. 
(N. F.) 

Tonging, v. Handling logs with skidding tongs. (N. F.) 

Top chains. Chains used to secure the upper tiers of a load of logs after the 
capacity of the regular binding chains has been filled. (Gen.) 

Top load. A load of logs piled more than one tier high, as distinguished 
from a bunk load. (Gen.) 

Top loader. That member of a loading crew who stands on the top of a load 
and places logs as they are sent up. (Gen.) 

Syn.: sky hooker. (N. F.) 

Tote, v. To haul supplies to a logging camp. (N. F.) 

Tote road. A road used for hauling supplies to a logging camp. (N. F.) 

Syn.: hay road. 

Tote sled. See Jumper. 

Tow team. An extra team stationed at an incline in a logging road to assist 
the regular teams in ascending with loaded sleds. (N. F.) 

Syn.: snatch team. 

Trailers, w. Several logging sleds hitched behind one another and pulled 
by from 4 to 8 horses driven by one man, thus saving teamster’s wages. 

(X. F.) 

Tram, n . See Tramway. 

Tramway, #1. A light or temporary railroad for the transportation of logs, 
often with wooden rails and operated by horse power. (Gen.) 

Syn.: tram. 

Travois, ft. See Dray. 

Travois road. See Skid road. 

Trip, v. See Wedge a tree, to. 

Trip, ft. See Turn. 

Trip a dam, to. To remove the plank which closes a splash dam. (N. F.) 

Trip line. 1. A light rope attached to a dog hook, used to free the latter 
when employed in breaking a jam, a skidway or a load. (N. F.) 

Syn.: throw line. 

a. See Haul back. 
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Tripsill, n. A timber placed across the bottom of the sluiceway in a 
splash dam, against which rest the planks by which the dam is closed. 
(Gen.) 

Trough roof. A roof on a logging camp or barn, made of small logs split 
lengthwise, hollowed into troughs and laid from ridge pole to eaves. The 
joints of the lower tier are covered by inverted troughs. (N. F.) 

Turkey, n . A bag containing a lumberjack’s outfit. To “ histe the turkey” 
is to take one’s personal belongings and leave camp. (N. W., L. S.) 

Turn, n . i. A single trip and return made by one team in hauling logs; 
e.g ., a four-turn road is a road the length of which will permit of only four 
round trips per day. (N. F.) 

Syn.: trip. (Gen.) 

2. Two or more logs coupled together end to end for hauling. (P.C.F.) 

Turnout, n. A short side road from a logging-sled road, to allow loaded 
sleds to pass. (N. W., L. S.) 

Twin sleds. See Logging sled. 

Twister, n. See Spanish windlass. 

Twitch, v. See Skid. 

Two sleds. See Logging sled. 

Undercut, v. See Notch. 

Undercut, ti. The notch cut in a tree to determine the direction in which 
the tree is to fall, and to prevent splitting. (Gen.) 

Syn.: notch (Gen.), nick (S. F.). 

Undercutter, n. A skilled woodsman who chops the undercut in trees so 
that they shall fall in the proper direction. (Gen.) 

Union drive. A drive of logs belonging to several owners, who share the 
expense pro rata. (N. F.) 

Upright roller. A flanged roller placed upright at a bend in a skid road to 
direct the cable. (P. C. F.) 

Syn.: roller, dolly. 

Value, v. See Cruise. 

Valuer, n. See Cruiser. 

Van, n. The small store in a logging camp in which clothing, tobacco and 
medicine are kept to supply the crew. (N. W., L. S.) See Commissary. 

Wagon sled. See Logging sled. 

Wanigan, n. A houseboat used as sleeping quarters or as kitchen and 
dining room by river drivers. (N. W., L. S.) 

Syn.: ark (N. F.), shanty boat (S. F.). 

Water ladder. Pole guides up and down which a barrel slides in filling a 
sprinkler by horse power. (N. W., L. S.) 

Water slide. See Flume. 
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Wedge a tree, to. To topple over with wedges a tree that is being felled. 
(Gen.) 

Syn.: throw, trip. 

Wet slide. See Flume. 

Whiffletree neckyoke. A heavy logging neckyoke, to the ends of which 
short whiffle trees are attached by rings. From the ends of the whiffletrees 
wide straps run to the breeching, thus giving the team added power in 
holding back loads on steep slopes. (N. F.) 

White water man. A log driver who is expert in breaking jams on rapids or 
falls. (N. F.) 

Widow maker. A broken limb hanging loose in the top of a tree, which in 
its fall may injure a man below (N. F.), or a breaking cable (P. C. F.) 

Wigwam, to make a. In felling trees, to lodge several in such a way that 
they support each other. (N. F.) 

Windfall, rt. An area upon which the trees have been thrown by wind; 
also, a single tree thrown by wind. (Gen.) 

Syn.: blow down, wind slash. (N. F.) 

Windshake, n. See Shake. 

Wind slash. See Windfall. 

Wing dam. See Pier dam. 

Wing jam. A jam which is formed against an obstacle in the stream and 
slants upstream until the upper end rests solidly against one shore, with 
an open channel for the passage of logs on the opposite side. (N. F.) 

Woodpecker, n. A poor chopper. (Gen.) 

Wrapper chain. See Binding chain. 

Yard, n. See Landing. 

Yarding donkey. A donkey engine mounted upon a heavy sled, used in 
yarding logs by drum and cable. (P. C. F.) 
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TABLE I. —CLARK’S INTERNATIONAL LOG RULE* 


! | 

8 

9 

| 1 

10 II 12 

13 

14 15 

16 

17 

18 

19 

20 




I 1 


1 







Length in feet. 


6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
IQ 
20 
21 
22 

23 

24 

25 

26 

27 

28 
2Q 

30 

31 

32 

33 

34 

35 


10 
15 
20 
25 
30 
40 
50 
60 
70 
80 
95 
105 

120 
135 
150 
170 

185 
205 
225 

245 
265 
290 
310 

335 
360 
385 
410 
440 
470 
.. W 5 

36 I525 

37 560 

38 


39 

40 

41 

42 

43 

44 

45 

46 

47 

48 


590 

620 

6 S 5 

|6qo 

725 

760 

800 

835 

875 

[Qi5 

955 


Contents in board feet.* 


IO 

10 

15 

15 

15 

20 

20 

20 

25 

25 

30 

30 

15 

15 

20 

20 

25 

25 

30 

30 

35 

35 

40 

45 

20 

25 

25 

30 

35 

35 

40 

45 

45 

50 

55 

60 

30 

30 

35 

40 

45 

50 

50 

55 

60 

95 

70 

75 

35 

40 

45 

50 

55 

60 

65 

70 

75 

85 

90 

95 ^ 

45 

50 

55 

65 

70 

75 

80 

90 

95 

105 

no 

ii 5 

55 

95 

70 

75 

85 

90 

IOO 

105 

115 

* 25 

130 

140 

65 

75 

85 

90 

IOO 

no 

120 

130 

140 

145 

155 

165 

80 

90 

too 

no 

120 

130 

140 

150 

160 

175 

185 

195 

90 

105 

H 5 

125 

140 

150 

160 

175 

185 

200 

215 

225 

105 

120 

130 

145 

160 

170 

185 

2 op 

215 

230 

245 

260 

120 

135 

150 

165 

180 

195 

210 

225 

245 

260 

275 

295 

135 

155 

170 

185 

205 

220 

240 

255 

275 

295 

310 

330 

155 

175 

190 

210 

230 

250 

270 

290 

3 *o 

330 

350 

370 

170 

195 

215 

235 

255 

275 

300 

320 

345 

395 

390 

410 

190 

215 

235 

260 

28s 

305 

330 

355 

380 

405 

430 

455 

210 

235 

260 

285 

315 

340 

395 

390 

420 

445 

475 

500 

230 

260 

285 

3 i 5 

345 

370 

400 

430 

460 

490 

520 

550 

255 

285 

3 i 5 

345 

375 

4 °S 

440 

470 

500 

535 

595 

600 

275 

310 

345 

375 

410 

445 

475 

5 *o 

545 

580 

9 i 5 

950 

300 

335 

370 

405 

445 

480 

520 

555 

595 

930 

670 

705 

3 25 

395 

405 

440 

480 

520 

59 o 

600 

640 

680 

725 

795 

350 

395 

435 

475 

520 

560 

9 os 

645 

690 

735 

780 

825 

380 

425 

470 

5 io 

560 

605 

650 

995 

740 

790 

835 

885 

405 

455 

500 

550 

600 

945 

995 

745 

795 

845 

895 

950 

435 

485 

540 

590 

640 

695 

745 

800 

850 

905 

9O0 

1015 

495 

520 

575 

630 

98 S 

740 

795 

850 

910 

995 

*025 

1080 

495 

555 

610 

670 

730 

790 

850 

905 

970 

1030 

1090 

1150 

530 

590 

650 

715 

775 

840 

900 

995 

1030 

1095 

1160 

1225 

560 

925 

690 

755 

825 

8 qo 

955 

1025 

*095 

11O0 

1230 

1300 

595 

69 s 

735 

800 

875 

945 

1015 

1085 

1160. 

1230 

1305 

*375 

630 

705 

775 

850 

925 

1000 

1075 

1150 

*225 

*300 

1380 

1445 

665 

745 

820 

895 

975 

,1055 

1135 

1210 

*295 

1375 

*455 

*535 

7<>5 

785 

865 

, 945 

1030 

IIIO 

1195 

1280 

*395 

*450 

*535 

1620 

740 

825 

910 

995 

1085 

U170 

12O0 

1345 

*435 

1525 

1915 

*705 

780 

870 

99 o 

1050 

1140 

1230 

U25 

* 4*5 

* 5 *o 

1605 

1700 

*795 

820 

915 

1010 

1100 

1200 

1205 

1*300 

*490 

*585 

1985 

1785 

*885 

860 

960 

1060 

; 1155 

1260 

1360 

1460 

1560 

*905 

1770 

1870 

*975 

900 

1005 

iiio 

1215 

1320 

1425 

*530 

*935 

*745 

1855 

1990 

2070 

945 

1055 

1160 

1270 

1380 

1490 

1600 

17*5 

1825 

IQ 40 

2050 

2165 

990 

1100 

1215! 

1330 

1445 

1560 

*975 

1790 

IQIO 

2050 

2145 

2265 

1035 

1150 

1270! 

1390 

1510 

1630 

*750 

1870 

*905 

21 20 

2240 

2365 

1080 

1*205 

1325 

1450 

1*575 

1700 

* 830 

*055 

20S5 

j 2210 

2340 

2470 


* By permission of Judson F. Clark. 

* The contents are for logs sawed on a band saw cutting ) inch kerf. Correction (acton for lumber 
cal with taws removing other kerb are given 00 p. 110. 
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TABLE II. — SCRIBNER DECIMAL "C" LOG RULE 1 

FOR LOGS UP TO AND INCLUDING 32 FEET IN LENGTH 


Length in feet. 


Diameter 
in inches. 

6 

h 

* 


w 

l * 

• 


22 

M 

36 

39 

30 

32 







Contests is board feet. 






6. 

o -5 

0-5 

, 

1 

1 

2 

2 

2 

3 

3 

3 

4 

4 

5 

7 . 

0.5 

1 

I 

2 

2 

3 

3 

3 

4 

4 

4 

5 

5 

6 

8. 

1 

1 

2 

2 

2 

3 

3 

3 

4 

4 

5 

6 

6 

7 

9 . 

1 

2 

3 

3 

3 

4 

4 

4 

5 

6 

6 

7 

8 

9 

10. 

2 

3 

3 

3 

4 

6 

6 

7 

8 

9 

9 

10 

11 

12 

11. 

2 

3 

4 

4 

5 

7 

8 

8 

9 

10 

11 

12 

*3 

14 

12. 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

!3 

14 

15 

16 

13 . 

4 

5 

6 

7 

8 

10 

11 

12 

13 

25 

16 

17 

18 

19 

14 . 

4 

6 

7 

9 

10 

11 

13 

14 

16 

17 

!9 

20 

21 

23 

15 . 

5 

7 

9 

11 

12 

14 

16 

18 

20 

21 

23 

25 

27 

28 

16. 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

30 

32 

17 . 

7 

9 

12 

14 

16 

18 

21 

23 

25 

28 

30 

32 

35 

37 

18. 

8 

11 

13 

16 

19 

21 

24 

27 

29 

32 

35 

37 

40 

43 

19 . 

9 

12 

15 

18 

21 

24 

27 

30 

33 

36 

39 

42 

45 

48 

20. 

11 

14 

17 

21 

24 

28 

31 

35 

38 

42 

45 

49 

S 2 

56 

21. 

12 

15 

19 

23 

27 

30 

34 

38 

42 

46 

49 

53 

57 

61 

22. 

13 

17 

21 

25 

29 

33 

38 

42 

46 

50 

54 

58 

63 

67 

23. 

14 

19 

23 

28 

33 

38 

42 

47 

52 

57 

61 

66 

7 i 

75 

24. 

15 

21 

25 

30 

35 

40 

45 

50 

55 

61 

66 

7 i 

76 

81 

25 . 

17 

23 

29 

34 

40 

46 

52 

57 

63 

69 

75 

80 

86 

92 

26. 

19 

25 

3 1 

37 

44 

50 

56 

62 

69 

75 

82 

88 

94 

100 

27 . 

21 

27 

34 

4 i 

48 

55 

62 

68 

75 

82 

89 

96 

103 

IIC 

28. 

22 

2 Q 

36 

44 

5 1 

S» 

65 

73 

80 

87 

95 

102 

109 

116 

29 

23 

31 

38 

46 

53 

6l 

68 

76 

84 

9 i 

99 

107 

114 

122 

30 . 

25 

33 

4 i 

49 

57 

66 

74 

82 

90 

99 

107 

ii 5 

123 

131 

3 i. 

27 

36 

44 

53 

62 

7 1 

80 

89 

98 

106 

“5 

124 

133 

142 

32 

28 

37 

46 

55 

64 

74 

83 

92 

101 

no 

120 

129 

138 

147 

33 . 

2Q 

39 

49 

59 

69 

78 

88 

98 

108 

118 

127 

*37 

147 

157 

34 . 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

* 3 ° 

140 

150 

160 

35 . 

33 

44 

55 

66 

77 

88 

98 

109 

1 20 

13 * 

142 

153 

164 

1 75 

39 . 

35 

46 

58 

69 

81 

92 

104 

ii 5 

127 

138 

150 

161 

173 

J 8s 

37 . 

39 

5 i 

64 

77 

90 

103 

116 

129 

142 

154 

167 

180 

*93 

206 

38 . 

40 

54 

67 

80 

93 

107 

120 

133 

i 47 

160 

174 

187 

200 

214 

39 . 

42 

56 

70 

84 

98 

112 

126 

140 

154 

168 

182 

196 

210 

224 

40 . 

45 

60 

75 

90 

105 

120 

135 

150 

166 

181 

196 

211 

226 

241 

41 . 

48 

64 

79 

95 

in 

127 

143 

159 

175 

191 

207 

223 

238 

254 

42 . 

50 

67 

84 

101 

117 

134 

151 

168 

185 

201 

218 

235 

252 

269 

43 . 

52 

70 

87 

105 

122 

140 

157 

174 

192 

209 

227 

244 

262 

279 

44 

59 

74 

93 

hi 

129 

148 

166 

185 

204 

222 

241 

259 

278 

296 

45 

57 

76 

95 

114 

133 

152 

171 

190 

209 

228 

247 

266 

286 

304 


1 Taken from the National Forest Manual, U. S. Forest Service. 



Digitized by LjOoq Le 









































APPENDIX 


5^5 


TABLE II. — Continued. SCRIBNER DECIMAL “C” LOG 

RULE 


Length in feet. 


Diameter 
in indie*. 

6 

1 

1 8 

' 10 

11 

U 

16 

1 


1 JI 

24 


SK 

50 

| & 







Content* in 

board 

1 lost. 






40 . 

59 

79 

99 

119 

*39 

*59 

178 

196 

218 

238 

258 

278 

297 

3*7 

47 . 

62 

83 

104 

124 

*45 

166 

l86 

207 

228 

248 

269 

290 

3 *o 

33 i 

48. 

6s 

86 

108 

130 

* 5 * 

*73 

194 

216 

238 

260 

281 
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2 74 
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1 350 

' 393 

437 

480 

5 24 
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! 6u 

6 S 5 

699 

99 . 

135 

180 

226 

271 

3 *<> 

1 36l | 

406 

452 

497 

! 54 2 

587 

1 632 

677 ! 

723 

70 . 

139 

186 

232 

279 

325 

372 

1 

4*9 

465 

5*2 

SS« 

605 

651 

698, 

744 

7 i. 

144 

192 

240 

287 

335 

3 S 3 

430 

478 

526 

S 74 

6 22 

670 

7*7 

7 f >5 

72 . 

148 

197 

247 

296 

1 345 

1 305 

444 

493 

543 

SO 2 

641 

6qi 

740 

789 

73 . 

152 

203 

254 

3°5 

1356, 

406 

457 

508 

559 
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3 <>< 

418 

47 * 
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733 

785 
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75 . 
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592 

646 

700 

754 

807 

861 

79 . 

166 
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387 
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885 
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455 
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625 
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852 
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293 
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410 
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585 

644 

702 

761 

8iq 

878 
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79. 

180 
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301 

361 
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481 

54* 

60 2 

662 

722 

782 

842 

902 

963 

80. 

185 

247 

300 

37* 

432 

494 

55*» 

618 

680 

742 

804' 

1 866 

927 

989 

81. 

190 

254 

317 

38* 

444 

508 

572 

635 

69Q 

762 

8 26 

880 

953 

1016 

82. 

196 

261 

326 

39i 

450 

52i 

586 

652 

717 

782 

847 

9* 2 

977 

*043 

83 . 

201 

268 

335 

401 

468 

535 

601 

668 

735 

802 

86 q 

936 

1002 

1069 

84. 

206 

275 

343 

412 

481 

549 

618 

687 

755 

824 

893 

961 

1030 

1099 

8s . 

210 

281 

35i 

421 

49i 

S6> 

6 3* 

702 

772 

842 

912 

982 

1652 
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TABLE II.— Concluded. SCRIBNER DECIMAL 11 C” LOG 

RULE 


Length in feet. 


Contents in board feet. 


64G 7*8 7QO 867, 934100610771140 
663 737 884' 958 1031 HO5 1179 

6?® 7S3 904 970 1055 1130 1305 

603 770 £47 924 looi 1078 1155 1233 
708 787 865 944 * US© *359 

725 80S 886 966 1047 1127 1208 12SS 
739 Si 2 904 9861068115012321315 
754 838 922 10061000 1174 1257 1341 
77 t 857 942 1028 it 14 1199 1285 1571 
7S8 875 963 1050'1138 1335 1313 1400 
S04 803 983 1072)1161 1251 13401429 
819 9101001 rOQjjnSj 1274 1365 1456 
S3 5 928; 101111141207 1300 139 2 1485 
852 947 104111136 1231 i32SH20tSJS 
&6 q 965 106:2 [ 158 1355 1351 144^ 1544 


7S7 885 983)1082 11&0 1278 rj77 14751573 
803! 903 tool' 1104 1304 t 304 1405 1505 1605 
S19I 021 1023 H4bj 122811330 1435 1535 1^37 
835 939 1043 1148 1252 US& U61 1565 1669 
851 957 1063 1170 1276113®* 1489 1595 1701 
86 7 Q 7 S ioS 3 |” 9 * * 3 °° 140 ® 1517 1625 1733 
S84 095 1105:1216 13261437 1547 1058 176$ 
QOO IOI3 1125 1238 I35O I463 I575 l6S8 l800 
917-1032 1147; I 1376 1491 1605 1720 1835 
033 T050I1167'1283 1400 1517 1633 1750 1867 


<0 \ 




1069; 1188 j 1307! 14 26 r 54511664117®J tqoi 
1087] 1208] 132911450 1571 169* 1812 1933 
1107 12JO 1353 T 47tijt59Q 1722 184511968 
11 26 125 2 1377 j 1502'16 27 1752 1877 2001 
1149 ’1273 1401 1528; 1655 1783 1910 2037 
1167 12971426 1556 16B6 1815 1945 2075 
1188 1320 145 2| 1584 171611848 1980 21U 
1209; 1343'1478.1612^ 17464881 2015 2149 
1230 1367)1503 1640 1777 1913 20502187 
1251 139015291668 1&07 1946 2085 2224 


S32 951 

S46 967 
8O1] 984 
87611001' 
SgiI toio) 
908 1037 
924(1056 

04 © 1075 
957 1093) 
074 HI * 


fs 4 Sj 

f»*»Q 
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TABLE V. — THE NEW HAMPSHIRE OR BLODGETT 
LOG RULE 1 


Length in feet. 


Diaxnete 
in inches 

10 

12 

14 

16 

18 

30 

23 

24 

26 

* 

30 

32 

34 

J6 

38 

40 

1_ 

Contents in board feet. 

4 

5 

6 

7 

9 

10 

10 

II 

13 

14 

.5 

16 

.7 

18 

19 

20 

21 

5 

8 

10 

II 

13 

15 

17 

18 

20 

21 

23 

24 

26 

28 

30 

31 

33 

6 

12 

14 

16 

19 

22 

24 

26 

29 

31 

34 

37 

38 

41 

43 

46 

49 

7 

16 

19 

22 

26 

29 

33 

36 

39 

43 

46 

50 

52 

56 

59 

63 

66 

8 

22 

26 

30 

35 

39 

43 

48 

52 

57 

61 

65 

70 

74 

78 

83 

87 

9 

27 

33 

38 

43 

50 

54 

60 

65 

70 

77 

81 

87 

93 

98 

103 

108 

10 

34 

41 

48 

54 

61 

68 

75 

82 

88 

95 

102 

109 

116 

123 

129 

136 

II 

41 

50 

57 

66 

74 

82 

90 

98 

107 

115 

123 

131 

140 

148 

157 

164 

12 

49 

58 

69 

78 

88 

97 

108 

117 

127 

137 

147 

157 

166 

177 

186 

196 

13 

57 

70 

80 

92 

103 

115 

126 

137 

149 

161 

172 

183 

195 

207 

218 

230 

14 

66 

80 

93 

106 

120 

133 

146 

160 

174 

186 

200 

213 

226 

240 

253 

266 

15 

77 

91 

107 

123 

137 

153 

168 

183 

199 

214 

230 

244 

260 

275 

290 

305 

16 

87 

104 

122 

139 

157 

174 

191 

209 

226 

243 

261 

278 

296 

313 

330 

348 

17 

98 

117 

137 

157 

177 

197 

216 

236 

255 

275 

295 

314 

334 

353 

373 

392 

18 

110 

132 

154 

17<> 

198 

220 

242 

264 

284 

308 

330 

352 

374 

397 

418 

440 

19 

123 

148 

171 

197 

221 

245 

270 

294 

319 

343 

368 

392 

417 

442 

466 

490 

20 

1.46 

16.4 

igo 

217 

244 

271 

299 

326 

353 

380 

408 

435 

462 

490 

517 

543 

21 

150 

180 

210 

240 

270 

300 

330 

360 

390 

420 

450 

480 

510 

540 

570 

600 

22 

165 

197 

2.40 

26 2 

296 

329 

363 

395 

427 

460 

493 

526 

559 

592 

624 

657 

33 

180 

216 

251 

287 

323 

359 

396 

431 

467 

503 

539 

575 

610 

647 

683 

7i8 

34 

196 

2.15 

374 

313 

352 

»i 

4.40 

469 

509 

548 

587 

626 

665 

704 

739 

783 

35 

212 

255 

297 

339 

383 

424 

467 

509 

551 

595 

637 

679 

722 

764 

807 

849 

26 

2.40 

376 

322 

367 

413 

459 

505 

551 

597 

643 

689 

735 

78l 

827 

872 

918 

37 

24H 

297 

347 

397 

446 

496 

544 

594 

643 

693 

743 

792 

842 

891 

941 

990 

28 

266 

319 

373 

426 

479 

533 

586 

639 

692 

745 

799 

852 

905 

958 

1012 

1065 

39 

28.5 

.443 

400 

457 

514 

57J 

629 

685 

743 

800 

865 

914 

971 

1029 

1085 

1143 

.10 

300 

.467 I 

| 438 

489 

550 

6l I 

672 

734 

795 

856 

917 

978 

.1039 

IIOI 

1162 

1223 

31 

1 326 

391 

457 

514 

588 

653 

718 

783 

849 

914 

979 

1044 

IIIO 

1175 

1240 


.U 

348 

417 

487 

557 

626 

696 

765 

835 

904 

I 974 

1043 

III3 

1183 

1252 

1322 


33 

1 «7° 

443 

517 

592 

666 

740 

814 

888 

| 962 

1036 

IIIO 

1183 

1257 

1331 



34 

1 .402 

471 

549 

628 

707 

785 

863 

943 

1021 

II099 

1178 

1257 

1335 

1414 



.15 

416 

499 

58,4 

660 

749 

8.42 

916 

998 

1082 

1165 

1251 

13.31 

1415 




.♦6 

4 40 

538 

617 

704 

792 

880 

969 

10S7 

1144 

1232 

1321 

1409 

1497 




37 

l6\ 

S\8 

651 

744 

837 

9.4D 

1023 

1116 

1209 

|I302 

1395 

1488 





.48 

190 

,SHo 

687 

785 

883 

981 

1079 

1177 

1275 

1374 

1471 

1569 





.40 

517 

020 

733 

827 

9.40 

10.44 

H37 

1240 

1343 

1446 

1550 






40 

5 14 

052 

761 

870 

978 

,1087 

1196 

1304 

1413 

1522 

1630 




1 1 


41 

S7t 

68S 

7**> 

914 

1028 

11142 

1257 

1370 

1484 

'1598 





| • • • | 


4i 

\oo 

710 

849 

959 

1078 

J1198 

1318 

1438 

1557 

; 1678 







44 

6 JO 

7M 

877 

1002 

1126 

1251 

1377 

1502 

1627 

1 





1 ’ " 


41 

o%; 

7oo 

921 

1053 

1183 

1315 

1447 

1578 

1709 

1 ... 





| . . . 


4N 

OMH 

. 820 

00 4 

HOI 

1238 

! 1376 

1513 

II650 







1 ... 


46 

718 

804 1 

1006 

1149 

1294 

1437 

1581 

1725 


1 







4 f 

7 42 

000 | 

IOSO 

1201 

1350 

1501 

1650 

1 ••• 









48 

78 4 | 

1 ** | 

1096 j 

1252 

140*) 

1565 

1722 

1 ... 


1 








l From the Woodman’s Handbook. 
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TABLE VI. —VOLUME OF SOLID WOOD PER 128 CUBIC 
FEET OF SPACE* 


Length of 
stick. 

1st class, 
small diameter 
over 5.5 inches. 

2nd class, 
small diameter 
,2.5 to 5-5 inches. 

3rd class, 
small diameter 
1.0 to 2.5 inches. 

1st and 2nd 
classes, 
mixed. 

and and 3rd 
classes, 
mixed. 

Inches. 



Cubic feet. 



10 

91.98 

85 40 

65 70 

88.69 

75 S 5 

u 

91.80 

. 85.25 

6569 

88.53 

75 47 

14 

9 i 67 

85.10 

6565 

88 39 

75 38 

16 

9 i 50 

84.95 

65.60 

88 23 

75 28 

18 

91 37 

84.80 

65 55 

88 09 

75 18 

30 

91.20 

84.67 

6550 

87 94 

75 09 

22 

9 i. os 

84.50 

6540 

87 78 

74 95 

24 

90 90 

84 35 

65 3* 

87 63 

74 84 

26 

90 . 7 S 

84.20 

65 23 

87 48 

74 72 

28 

90.60 

84 05 

65.12 

87 33 

74 59 

& 

90.45 

8390 

65.00 

8718 

74 45 

3 

89 98 

83 40 

64.60 

86 69 

74.00 

4 

88.92 

82.43 

6362 

85 67 

73 02 

5 

87 7 S 

81.30 

62.60 

84 53 

71 9 S 

6 

86 45 

80.00 

61 60 

83 23 

70.80 

7 

85 38 

78.82 

60.55 

82.10 

69 69 

8 

83 75 

77 » 

59 40 

80.48 

68 30 

9 

82.40 

75 80 

58.20 

7910 

67 00 

10 

81.00 

74 30 

56 90 

77 65 

6s 60 

11 

79 60 

72.80 

55 60 

76 20 

64.20 

12 

78.05 

71.20 

54 25 

74 63 

62 73 

13 

76.45 

69.60 

52.90 

73 03 

6i.2S 

14 

74 85 

67 95 

51 50 

71 40 

59 73 


1 From Factors Influencing the Volume of Solid Wood in the Cord, by Raphael Zon, Forestry 
Quarterly, Vol. I, p. 132. 


TABLE VII. — VOLUME OF SOLID WOOD IN STACKS 1 


(4 feet high, 8 feet long, and of varying widths) 


Length of 
stick. 

1st class. 

2nd class. i 

3rd class. 1 

! 1st and 2nd 

2nd and 3rd 

small diameter 

small diameter , small diameter 

' classes, 

classes. 

over 5.5 inches. 

2.5 to 5.5 inches.) 

1.0 to 2.5 inches. 1 

mixed. 

mixed. 

Inches. 

10 

19 50 ! 

17 50 

Cubic feet. 

14 00 

1 18 50 

I 15 75 

12 

23 50 

21 00 

16 00 

! 22 25 

1 18 so 

14 

27 32 

24 50 

IQ OO 

25 91 

| 21 75 

16 

31 00 1 

28 so 

21 SO 

20 75 

25 00 

18 

35 00 1 

32 00 

24 30 

31 SO 

28 15 

20 

37 50 

35 00 

27 OO 

36 2 S 

31 00 

22 

. 42.20 

39 00 

30 OO 

40 60 

34 50 

24 

46.02 

42 00 

32 70 

44 01 

37 35 

26 

1 50 00 

46 CO 

35 20 

48 OO 

40 60 

28 

I S3 21 

49 00 

3H 00 „ 

51 II 

1 43 50 

30 

| 57-00 

53 00 

41-00 

55 00 

47 OO 

Peet 

3 

68 50 

63 OO 

50 00 

1 65 75 

.56 SO 

4 

88 92 

82.42 

64 6 2 

85 67 

73 02 

5 

108.50 

101 50 

78 00 

105 00 

80 75 

6 

128 50 | 

120 00 

92 *0 

124 25 

106 IS 

7 

149 55 

I38.OS 

106 41 

113 80 

122 23 

8 

170.00 1 

165 00 

I1Q 90 

1*7 50 

142 45 

0 

190 00 i 

175 00 

i .U SO 

182 SO 

154 25 

10 

211.00 

193 00 

147 50 

JO I 00 

170 25 

11 

230.00 

210 SO 

161 20 

220 25 

185 8s 

12 

250 00 

228 00 

175 00 

2|0 OO 

2CI SO 

n 

269 00 

24s 50 

i8q 00 

257 25 

217 as 

u 

287 50 

262 50 

JO* 00 

273 00 

212 7S 


1 From Factors Influencing the Volume of Solid Wood in a Cord, by Raphael Zon, Forestry 
Quarterly, Vol. I, p. 133. 
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HARDWOOD LOG GRADING RULES 

(Nashville (Tenn.) Lumbermen's Association) 


“Logs shall be graded as follows and designated as No. i, No. 2, 
No. 3, No. 4, No. 5 and No. 6. 

“No. 1 logs shall be 30 inches and up in diameter, fresh cut, 
green, straight and free from knots, windshakes and other defects. 

“No. 2 logs shall be 27 to 30 inches in diameter inclusive, 
fresh cut, green, straight and free from knots, windshakes and 
other defects, except that this grade may take logs 30 inches 
and up in diameter with one to three small solid knots not 
exceeding 3 inches in diameter. 

“No. 3 logs shall be 24 to 26 inches in diameter inclusive, fresh 
cut, green, straight and free from knots, windshakes and other 
defects, except that this grade may take logs 27 inches and up in 
diameter with one to three small solid knots not exceeding 3 
inches in diameter. 

“No. 4 logs shall be 20 to 23 inches in diameter inclusive, fresh 
cut, green, straight and free from knots, windshakes and other 
defects, except that this grade may take logs 24 inches and up 
in diameter with one to three small solid knots not exceeding 
3 inches in diameter. 

“No. s logs shall be 15 to 18 inches in diameter inclusive, fresh 
cut, green, and free from knots, windshakes and other defects, 
except that this grade may take logs 20 inches and up in diameter 
with one to three small solid knots not exceeding 3 inches in 
diameter. 

“No. 6 logs shall be 12 to 14 inches in diameter inclusive, 
fresh cut, green, straight and free from knots, windshakes and 
other defects, except that this grade may take logs 15 inches and 
up in diameter with one to three small solid knots not exceeding 
3 inches in diameter. 

“All logs shall be cut full length. 

52s 
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“The following rules shall govern all measurements for de¬ 
fects. 

“ For a hollow log two-thirds of the diameter of the hollow in 
inches, shall be deducted from the diameter of the log and the 
hollow shall be measured the long way. 

44 Old logs shall have the following deductions made from con¬ 
tents: a inches for logs that have been held over one season, 
or that show sound discolored sap; 4 inches for logs older than 
one season, or that show rotten, or doty sap. Logs that show 
worm holes below sap line shall be classed as No. 6. 

“All logs shall be measured at both ends. When there is a 
variation of one inch in the diameter, the least end shall be taken 
as the measurement of the log; if a variation of 2 inches, the 
number of inches shall be divided; if 3 inches the number of 
inches shall be divided as if only 2 inches; if 4 inches, the diam¬ 
eter shall l>e divided, but if the difference exceeds 4 inches it 
shall l>e divided as if only 4 inches. 

" ' Kilged' logs shall be measured the flat way. 

"All crotch, or forked logs shall be cut off sufficient to clear 
the crotch or fork. 

"All crooked logs shall be classed as No. 6, unless sufficient 
deductions are made for straightening. 

" ,(>« / o<>\ The same grading for defects shall apply to ash 
kvgs as applies to other logs, but ash logs shall be of the following 
sin^s: N\v 1. .'4 inches and up in diameter: No. 2. 20 to 23 
inches inclusiw in diameter: No. 3. 1$- and io-inch logs: No. 4. 
10 and v 7 inch logs: No. 5. : 5-inch logs: No. o. 12-. 13- and 
\ 1 inch logs. 

vVw\ r. cc*o c**t swuwonr. iwii. bj^. buUcr- 
* \ . v »c .nc * 

"No ; he ea inches ana up in diameter, fresh cut. g r een . 
>, / >v\; free from knots. mnclshakes and ctbrr defects. 

' Nv\ r sha'i ho ,v :c inches in diameter hinaw. fresh 
c,.; g*\vn >t*.jaght ana :hx freer, knocs. vbisbkes aai other 
c. oc except ;ha: g-aae ma\ take ices ca bdes a: up in 

c fc v,ee %*.h ere tc thme sr^l sca-a imecs exceeding 5 
. . :r c . mere-' 
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“No. 3 shall be 15 to 19 inches in diameter inclusive, fresh cut, 
green, straight and free from knots, windshakes and other 
defects; except that this grade may take logs 20 inches and up 
in diameter with one to three small solid knots not exceeding 3 
inches in diameter. 

“Walnut Logs. — Walnut logs shall be subject to special 
agreement between buyer and seller as to size and grading. 
No piece of timber will be considered a saw log, or will be 
measured as such, that is smaller in diameter than 12 inches. 

“ Spikes. — Seller of logs will be held responsible for damage 
resulting from spikes, or pieces of iron in logs. 

“ Brands .—All logs should be branded before being brought 
to market. Defacing, or changing of brands on logs, subjects 
perpetrator to prosecution.” 

DOUGLAS FIR LOG GRADING RULES 

(Columbia River Log Scaling and Grading Bureau) 

NO. I LOGS 

“No. 1 logs shall be 30 inches or over in diameter inside the 
bark at the small end, reasonably straight grained, and not less 
than 16 feet long; and shall be logs which in the judgment of the 
scaler will contain at least 50 per cent of their scaled contents 
in lumber in the grades of No. 1 and No. 2 Clear lumber. 

“ In a general way it may be said that a pitch ring is not a serious grade 
defect in a No. 1 log, provided its location and size does not prevent the 
log cutting the requisite amount of Clears. The same applies to rot. 
Pitch pockets, seams, knots, etc., are defects which impair the grade in 
proportion to their effect on the amount of Clears the log contains. A No. 1 
log will admit a few small knots, but must be surface clear for at least four- 
fifths its length; a few pitch pockets, as permitted in the grades of clear 
lumber, but no combination of defects which will prevent the required 
percentage of Clears. 

NO. 2 LOGS 

“No. 2 logs shall be 16 inches or over in diameter inside the 
bark at the small end; not less than 16 feet long, and having 
defects which prevent its grading No. 1, but which will in the 
judgment of the scaler be suitable for the manufacture of lumber 
principally in grades of ‘ merchantable ’ and better. 
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NO. 3 LOGS 

“No. 3 logs shall be 12 inches or over in diameter inside the 
bark at the small end; not less than 16 feet long; having defects 
which prevent its grading No. 2 and shall in the judgment of 
the scaler be suitable for the manufacture of the inferior grades 
of lumber. 

B CULL LOGS 

“Cull logs shall be any logs which do not contain 50 per cent 
of sound lumber. 

“All logs to be scaled by the Spalding Rule.” 

“ATate.—The various lumber tallies we have had of graded yellow fir 
rafts have shown that, figuring 

No. 1 logs to contain 50 per cent of Clears, 

No. 2 logs to contain 25 per cent of Clears, 

No. 3 logs to contain no Clears, 
there is a substantial overrun in the Clears obtained. 

“ Xotc. — There arc defects characteristic of logs from certain localities 
for which it is impossible to make rigid rules.” 
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MONTANA AND IDAHO, NOVEMBER, 1911 


Power logging: 

Yarding hook tenders 

Rigging slin^ers. 

Yarding engineers.... 

Yarding firemen. 

Wood buckers. 

Chasers. 

Signal men. 

Spool tenders. 

Choker men. 

Head loaders. 

Locomotive firemen. 

Boom men. 

Railroad graders. 

Section men. 

Landing builders. 

Flunkies. 

Second loaders. 

Knotters. 

Swampers. 

Buckers. 

Head fallers. 

Second fallers. 

Undercutters. 

Road engineers. 

Brakemen. 

Locomotive engineers. 

Pump men. 

Night watchman. 

Blacksmith's helper,. 

Bull cook. 

Blacksmith. 


Rate per day, exclusive 

of board. 

$3 50 to $4.00 

2.50 to 

2-75 


3 50 

2.25 to 

275 

2.00 to 

2.50 

2.00 to 

2-75 

I 75 to 

2.25 


2 50 


2 So 

2.50 to 

3 25 

2.50 to 

3 00 


2 50 

I 75 to 

2 00 

I 75 to 

2.00 


2.25 


2 25 


2.50 


2.50 

1 75 to 

2.25 


2 50 


2 50 

2.25 to 

2 50 


2 25 


3 50 

2.50 to 

3 00 

4 00 


2 25 

2.00 to 

3 00 

2.25 to 

2 50 


2 25 


2 50 

Rate per month, 
inclusive of board. 


Flunkey. 

Cook, 18 to 40 men- 

Cook, 40 men and over 

Bull cook.. 

Blacksmith. 


Locomotive engineer 
Board per day.... 
Board per week.. 


$35 00 to $40.00 
65 00 to 00 00 
75.00 to 125.00 
30.00 to 40.00 
75.00 to 100.00 

Rote per month, 
exclusive of board. 

$100.00 to $125.00 
•75 
5 00 
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MONTANA AND IDAHO. — Continued 


Animal logging: 

Foreman. 

Stableman. 

Blacksmith. 

Handy man. 

Filer. 

Bull cook. 

Scaler. 

Teamster, hookman and sawyer 
Swamper and common labor.... 
Board per week. 


Foreman. 

Cook, furnish helper 

Stableman. 

Blacksmith. 

Handv man. 

Filer.'. 

Flunkey. 

Bull cook. 

Clerk. 

Scaler. 


Rate per day. etdnve 
of board. 


$ 3 - 5 ° 


$2.50 to 

2.50 

4.00 

2 .25 tO 

4.00 

2 .50 tO 

3 - 2 5 
2.00 

2.25 to 

3 So 

2 .50 tO 

3 00 

I 75 to 

2.50 

5.00 to 

5 25 

Rate per month. 

iadagre of board. 

$75.00 to $125.00 

65.00 to 

75 00 

35.00 to 

65.00 

65.00 to 

75 00 

45.00 to 

50 00 
50 00 

30.00 to 

50 00 

30.00 to 

50.00 

45.00 to 

75 00 

65.00 to 

75 00 


LAKE STATES, HEMLOCK AND HARDWOOD OPERATIONS, 

IQII-1912 


Chore hov . 
Swamper* . 
RvV,a:v.an 
CvX'kee.... 
S.l^\xT. . 
HvX'.kman 
'Var'.sicr. 

:\V 'vV*acr 

Ccok 



00 

26.00 
37 00 
30 00 

30 00 

31 00 

3100 

32 00 
35 00 
56 00 
65.00 
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SOUTHERN PINE REGION, TEXAS, 1911 


Power (cableway) logging: 

Foreman. 

Skidder leverman. 

Loading leverman. 

Top loader. 

Ground loader. 

Fireman. 

Tong hooker. 

Tong unhooker. 

Helper. 

Rigging slinger. 

Helper. 

Run cutter. 

Wood cutter and hauler. 
Night watchman. 


Rate per day. exclusive 
of board. 

$2.25 
4.00 
*•75 
2.25 
2.00 
i 75 
15 ° 

2.00 

1 So 

3 00 
2.00 
1 75 
1 50 
1 75 


ARKANSAS, 1912 


Animal logging: 

Sawyer. 

Teamster. 

Ox driver. 

Swamper. 

Loading engineer. 

Top loader. 

Ground loader. 

Foreman steel crew. 

Steel crew spiker. 

Steel crew labor. 

Foreman, cutting right-of-way 

Right-of-way labor. 

Locomotive engineer. 

Locomotive fireman. 

Scaler. 

Filer. 

Baraman. 

Blacksmith. 


Camp foreman 
Team boss.... 


Rate per day. exclusive 
of board. 


$1.90 to $2.25 
1.90 to 2.00 

2 . IO 
1 QO 


3.50 to 4.00 
225 

1.90 

3 60 
I 65 
1.60 
2.25 
1.65 
3 00 

1 75 

2 25 

3 00 

1.90 to 2.10 
2.25 


Rate per mouth, exclu¬ 
sive of board 

$150 00 
85 0° 


CYPRESS REGION, LOUISIANA, 1910 


Cableway skidder operation: 

Skidder leverman. 

Head rigger. 

Rigging helper. 

Skidder fireman. 

Tong hooker. 

Helper. 


Rate per day. exclusive 
of board. 

$3 50 
3 50 
1 75 

1 50 to 2.00 
225 
* 75 
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EASTERN WHITE PINE 1 

Year 


Price per 1000 feet 

j b. m. 

1866 . $ i.oo- 1.25 per acre . 

1867 . 1 1.25- 1.50 per acre . 

1868 .1 1.50- 1.75 per 1000 feet b. m. $0.25- 0.50 

1869 .1 2.00- 2.50 .75- 1 00 

1870 . 2.00- 2.50 4 4 4 4 4 4 4 4 .75- 1.00 

1871 . 2.00- 2.50 4 4 4 4 4 4 4 4 | .75- 1.25 

1872 . 2.00- 2.50 4 4 4 4 4 4 4 4 , .75- 1.50 

1873 . 2 00- 2.50 4 4 4 4 4 4 4 4 .75- 1.50 

1874 .I 2 . 00 - 2.5O “ 44 “ “ I I OO- I.50 

1875 .1 2.25- 2.75 . ; i.oo- 1.75 

1876 . 2.25- 2.75 I.OO- 2. 

1877 ., 2.25- 2 75 . I OO- 2 

1878 .' 2.25- 2.75 4 4 4 4 “ 44 I.OO- 2 

1879 . 1 2.5O- 3 00 I.25- 2 

1881 ., 3 00- 4 00 44 44 “ 44 ' I.25- 2 

1882 .1 3 5°~ 4.00 4 4 4 4 4 4 4 4 , 1.50- 2 

1883 ., 400- 5.00 2.00- 3 

1884 . 4 00- 5.00 . ; 2 00- 3 

1885 .1 4 50- 6 50 1 4 4 4 4 4 4 4 i 2.00- 3 

1886 . 4.50- 6.50 . 44 I 2.00- 3 

1887 . 4 50- 6.50 . 44 2.00- 3 

1888 .. 4 5 °~ 6.50 2.00- 3 

1889 . 1 4 5°- <> 5° 2.00- 3 

1890 . 4 .50- 0 5° 2.25- 4 

1891 ., 5°°- 7 00 2.50- 5 

1892 .1 6.00- 8.00 4 4 4 4 4 4 4 4 J 350- 6 

1893 . 4-00“ 700 3.50- 6 

1894 . 4-00“ 6.50 44 . 3 00- 5 

1895 .! 4.00- 6.50 4 4 4 4 4 4 4 4 3.00- 5 

1896 . 4°o- 6.50 4 4 4 . 300- 5 

1897 . 6.00- 8.00 4 4 4 4 4 4 4 4 3.50- 6 

1898 ., 8.00“ 10.00 4 4 4< 4 4 4 4 3.50“ 7 

1899 . 8.00- 10.00 4 4 4 . *50- 8 

1900 . 8 00- 12.00 . 3 50- 8 

1901 . IO OO- 15 OO 4 4 4 4 4 4 4 4 4.00- 9 

1902 . 10.00- ift.oo 4 4 4 4 4 4 4 4 4.00- 9. 

1903 . 10.00- 17.00 4 4 4 4 4 4 4 4 4 00- 10 

1904 . 10.00- 18.00 4 4 4 4 4 4 4 4 4.00- 12 

1905 .I 10 00- 20.00 44 44 44 44 4.00- 15. 

1908. 1 Dead and down Indian timber 9 00 

1910. ! Indian timber 8.00- 14.00 


1 The values for the yean 1866-1905 inclusive are taken from the American Lumberman, Chicago. 
111., January 6, 1906. 
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Michigan. 
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EASTERN WHITE PINE TIMBER SOLD BY THE 
STATE OP MINNESOTA* 


Average price 
per 1000 leet. 


1880. 

. *<47 

1881. 

. 1.62 

1882. 

. i 57 

1883. 

. i -77 

1884. 

. 2.11 

1885. 

. 1 • 73 

1886. 

. 2.19 

1887. 

. 2.35 

1888 . 

. 2.54 

1889. 

. 2.18 

1890. 

. 2.25 

1891. 

. 2.14 

1892. 

. 1.89 

1893. 

. 1 83 

1894. 

. 1.So 


I Average price 
per iooo feet. 


' 1895.I $2. l8 

1896. 2.06 

: *897. 2.52 

|! 1898. 2.86 

1899 . 2.64 

1900 . 5- *7 

1901 . 5 93 

1 1902. 8.38 

1903. 6.02 

i9<H. 7-7i 

1905 . 7.18 

1906 . 9.00 

*907 . 783 

1908 . . 

1909 . 7 53 


1 From The Lumber Industry, Part I, Standing Timber, Department of Commer c e and Labor, 
Bureau of Corporation*, Washington, D.C., 194, p. 100. 
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American Lumber Industry, Official Report Tenth Annual Convention National Lumber Manufacturers’ Association, Chicago, Ill., 1912, j 
Lumber Industry, Part I, mg Timber, Department of Commerce and Labor. Bureau of Corporations, Washington, D. C., 1913, p. 192. 
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PARTIAL ESTIMATE, BY STATES, OF THE STANDING 
TIMBER IN THE UNITED STATES 1 

(In billions of board feet) 



Privately 

owned. 

National 

forests. 

National 

parks. 

Military 

reserva¬ 

tions. 

Unreserved 

public 

lands. 

State 

lands. 

ill 

Alabama. 








Arizona 

24-7 

2.3 


0.1 



2 0 

Arkansas. 

78.7 


0.6 


O. 7 


California. 

381.4 

114.4 

8.0 


3.2 

5 4 

2.3 

Colorado. 

*5 1 
0.1 



I . 2 

0. 7 


Florida. 

Georgia (part). 

73 9 
46.0 
129.1 
119.8 
47.6 

23 2 

95 3 
9.9 




07 


Idaho. 

Louisiana. 

71.0 



2.0 

38 

1.9 

Michigan. 





0.5 


Minnesota. 

1.6 



0.5 

2.5 

1 -9 

Mississippi. 




0. 2 


Missouri (part). 







Montana. 

65.6 

380 

1.6 

I. I 


I . 2 

1.2 

2. X 

Nevada 



O. I 



New Mexico. 


16.4 



0.8 

0.6 

0 0 

New York. 




8 6 

w • y 

North Carolina. 

429 



.... 

1 

.... 

1 

0.2 


Oklahoma. 






4 0 

Oregon. 

545-8 

307 

! I 3 S 8 

4 9 

0.5 


2.5 1 

c .0 1 

7 5 

0.1 

South Carolina (part). 

South Dakota. 



0.4 

j 

1 

0.1 

Texas. 

66.0 






Utah. 

M 


.... 

1 



Virginia (part). 1 

M-S 
39 i 0 
29.2 



1 !.! 



Washington. 

8i*6 

1.5 

0. l 

o. 7 

5.0 J 

7 5 

2.0 

Wisconsin. 





Wyoming . 

13 0 
0.1 

0.7 

O.I 


O. x 1 

1 0.2 

Other states. 



I 0.3 

0 1 



» From The Lumber Industry, Part I, Standing Timber, pp. 66-67, Department of Commerce 
and Labor, Bureau of Corporations, 1913. 
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Abies balsamea, 13. 

Abies concolor, 15. 

Abies lasiocarpa, 16. 

Abies magnifica, 15. 

Abies sp., 9. 

Abutments for the improvement of stream banks, 360, illustration, 359. 
Acer macrophyllum, 19. 

Acer rubrum, 19. 

Acer saccharinum, 19. 

Acer saccharum, 19. 

Acid wood, transport in flumes, 394, 400 , 410. 

Acts, Workmen’s Compensation, 51. 

Adams, Daniel W., on prevention and control of forest fires, 38, 469. 
Adirondack Mountain region, length of logs cut in, 98. 

log brands in, 371. 
log rule used in, 113. 
pulpwood flume in, 398. 
rafter dam in, 352. 

Aerial tramways, 222, 469. 

in the Northwest, 223, 224, 433. 
in Tennessee, 222. 
in West Virginia, 435. 
yEsculus glabra, 2*. 

Alabama, cars and locomotives used on an operation in, 321. 
cost of moving earth in, 262. 
crew for logging with bummers, 179. 

Alaska, logging methods in, 436. 
period of logging in, 436. 
price of lumber, average retail, 438. 

Alder, resistance of wood in cross-cut sawing, 76. 

Allen, Edward T., on the western hemlock, 10, 23, 472. 

Allen, E. W., on the feeding of farm animals, 133, 134, 135, 137, 469. 
Alligator for towing logs across a lake, 377, 379. 

American log loader, Model “C,” 325. 

Model “D,” 326. 

American Lumberman, 8, 247, 264, 478. 

Angle bars for steel rails, 288, 289, illustration, 288. 

Animal power, for head works, 377. 

for power logging, 206, 207. 

Animals, bams for, 59, 64. 
corrals for, 66. 
decking logs with, 141. 
drumming, 150. 

feeding stuffs for, feeding value of, 134, 135. 
feeding standards, 133. 
hand logging with, 146. 
hauling, bummers, 179, 180. 
cars, 245- 
carts, 184. 
sleds, 158, 172. 
snow plows, 168. 
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Animals, hauling, sprinkler, 169. 

wagons, 187, 188, 190, 191. 
horses, 131, 184. 
loading log cars by, 143, 322. 
loading portable houses by, 63. 
log cars, loading by, 143. 

log hauler, steam, number of horses equivalent to, 177. 
logging with, Colorado, 423. 

Lake States, 426. 

New England, 420. 

Northeast, 425. 

portable mill operations, 420, 423. 

South, 428. 

West Virginia, 434, 435. 
logs, decking with, 141. 
mules, 131, 184. 
output per team, skidding, 154. 
oxen, 129. 

picking rear with, 377. 

pole roads, hauling cars on, 245. 

rations for, 132. 

slide transport with, 237, 239. 

snaking with, 146. 

stables for, sq. 

stringer roads, hauling cars on, 245. 
transport of tanbark with, 461, 465. 
trips, daily, hauling two-sleds, 172. 
uses for, in logging, 129. 
water for, 138. 

Appalachians, a log sorting device used in the, 366. 

cost of harv esting tanbark in, 463. 
drumming, 150. 

gates used in logging dams in, 357, 358. 
hand logging in, 145. 
labor, 48. 

log marks and brands used in, 371. 

season in which logs are transported by w'ater, 368. 

snaking with animals in, 148. 

stringer railroads in, 245. 

stumnage values in, 20. 

vise 01 cableway skidders in, 203. 

use of chutes in, 236. 

use of slides in, 230. 

ApiHMtdk, 407. 

Aikansas, bummers used in, 178, 180. 

raihwid spur grade in, 260, illustration, 260. 

wage list, 533. 

Adi, floating ability of, 374. 
lumbei cut. 1910, 22 
inaiketft for, 22. 
stand r acre, 22. 

Mum|Mge value of, 22. 
u ot, 

A dug \\ W , on chestnut oak in the Appalachians, 23. 

on w hite oak in the southern Appalachians, 24. 
\i|.cu, ic'.HUiwe of wood in cross-cut sawing, 76. 

\ 1,it ions, tue protective, 35. 

Atkins 1 C and Com|>any, on saw-fitting, 77. 

A«, hto.ul.is. 7 

ol, M- 
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Ax, felling, 72 ,189. 

felling timber with, 93, 421, 424, 428, 430. 
illustration, 73. 
turpentine, 73. 


Babb, C. C., on log driving and lumbering, 393, 477. 

Back spiking a railroad track, 293. 

Bag-boom, 382. 

Balsam, floating ability of, 374. 

Bank, breaking down a, 375. 

Banking grounds, 375. 

Baptist cone, 212. 

Baptist, William, inventor of a system of power logging, 196. 

Barge boom, 363. 

Barge, log, 392. 

Bark, chestnut oak, 463. 
hemlock, 435, 459. 
tan bark oak, 464. 

Bark mark, 370. 

Barking or rossing, 104. 

Barnhart log loader, 323. 

Bams, board, 64. 

car, 64, illustration, 65. 
cost of, 64, 66. 
log, 59- 
tent, 64. 

Barrel and Box, 478. 

Barrows, H. K., on log driving and lumbering, 393, 477. 

Bartrell, E. E., on questions of law encountered in timber bond issues, 44, 476. 

Basswood, 18. 

floating ability of, 373, 374. 
lumber cut, 1910, 21. 
markets for, 21. 
stum page value of, 21. 
uses of, 21. 

Bateaux, 374, 379. 

Berry, E. J., on the use of electricity in logging, 221, 475. 

Berry, Swift, on the management of redwood lands, 472. 

Betts, H. S., on California tanbark oak, 466, 476. 

on properties and uses of southern pine, 23. 

Betula lenta, 20. 

Betula lutea, 20. 

Bctula papyri fera, 20. 

Bibliography, 467. 

Big Sandy River, rafting on, 383. 

Birch, associated species of, 13, 20. 
floating ability of, 373, 374. 
lumber cut, 1910, 21. 
markets for, 20. 
paper, 20. 

per cent of logs lost on drives, 345. 

preparation for floating, 373. 

resistance of wood in cross-cut sawing, 76. 

stand per acre, 20. 

stumpage value of, 21. 

sweet, 20. 

uses of, 20, 21. 

yellow. 20. 

Blacksmith shop, tools required for a camp, 60. 
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Blasting rock, drilling, 269. 

electric fuse, 274. 
explosives, 271, 275. 
loading holes for, 272. 
primers and priming for, 273. 
safety fuse and caps for, 273. 
tamping, 274. 

Blasting stumps, 2 76. 

Blodgett or New Hampshire log rule, 113, 520. 

Bob, 158. 

Boiscn, Anton T., on the commercial hickories, 23, 471. 

Bole, factors governing the amount utilized, 96. 

Bonds, timber, 39. 

character of, 39. 
floating an issue of, 42. 
sinking fund for, 41. 

Boom, 360. 

bag or sack, 382. 
barge, 3 fe 3 - 
bracket, 3O1, 365. 
catch, 377. 

chain, 361. illustration, 361. 
fin, 362, illustration, 362. 
harbor, 389. 
limber, 300, 361. 
on large streams, 379. 
plug, 301. 
round, 380. 

sheep-shank. 390, 361. 
sheer, 390, 
storage, 394. 395. 

crihs for holding a, 364, illustration, 363. 
towing, 397. 
trap, 3*7. 

Boom comivanies. 390. 38 t. 

C anada. 390. 381, 384. 
liability of. 390. 

Northeast. 425. 

IWm sticks, 394. 

Booming Ws in the Northwest, cost of, 434. 

Bottom, logging. express region. 430. 

1 -ake States, 429. 

Northeast, 424. 

Northwest. 432- 
Sou the re. p : ne, 428. 

West Virginia. 455* 

Box. dame arsi ky sluice. 300. 

\ anther and coils required to const root. 409. 412. 413. 
turpentine, chiotvne. 445. 

cvv-nerng. 445 - 
cut ting. 4-14* 
dux' nc. 44 ** 

Bracket Nvvtl ;n;. 325. 

Bra. vet ,>r ~eod'e cate 'or a Vxccinc cUm. ;?*. 

B-a.i-vkh Wesev. oc the amount ot standing timber in wwdjots, 4^5* 

Bra.xis. ky. 5%'. 

deV-2. c:. 

Vcai <:a:n> oe\ r:. 

Fri-vk ky texvv ng r: 

valid; of. ui Minnesota. 3 ns, 
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Braniff, E. A., on grades and amounts of lumber sawed from hardwoods, 105. 
on scientific management and the lumber business, 470. 
on timber bonds, 44, 476. 

Breakage in felling logs, 90, 104. 

Bridges for sled roads, 166. 

Bridges, J. B., on laws governing the use of streams for log driving, 393,478. 
British Columbia, hand logging in, 146. 

Broad-gauge railroad, cars for, 315. 

Bruce, Eugene S., on a forest working plan for Township 40, 471. 

Brush, broadcast burning, Northwest, 28. 

South, 28. 

piling and burning, Lake States, 27. 
scattering, Southwest, 26. 
top lopping, New York, 26. 

Brush burning, cost of, 28. 

hardwood, Lake States, 28. 

Brush disposal, cost of, 27, 28, 422, 423, 437. 

on small operations, Alaska, 437. 
on small operations, Colorado, 422. 

Brutting, 145. 

Bryant, R. C., on waste in cutting southern pine, 101, 105, 477. 

Buckeye, 23. 

Bucking up timber, Northwest, 91, 99, 434. 

Bummer, 178, 428, illustration, 178. 

Bundles, rafts, 367, 387. 

Bunks, log camps, 58, 66. 

log cars, 317, 318, 320. 

Butters, Horace, first patentee of power skidding machinery, 196. 

Butt rot, 124. 

Byrkit, G. M., on a machine for taking up railroad track, 296, 473. 

Bryne, Austin T., on highway construction 256, 296, 473. 

Cable, adjustment on steel-spar cableway skidder, 197. 
aerial tramway, 222, 223, 224. 

changing from one run to another, power logging, 202, 211. 

extension, for a cableway skidder, 202. 

incline, 297, 298, 299, 300, 302. 

loading, 202, 329, 331. 

main, for cableway skidder, 196, 201. 

messenger, 214. 

outhaul, for a cableway skidder, 198. 
skidding, for a snaking machine, 205. 
slack-rope system, 208, 211, 214. 
spotting, for a snaking machine, 205. 
road engine, 218. 
yarding engine, 214, 215, 217. 

Cableway system, power skidding, 196. 

capacity, 203, 204, 431. 

conditions to which it is adapted, 202. 

cost of operation, 203, 204. 

cost of repairs, 431. 

crew for operation, 203, 204. 

cutting runs for, 201. 

cypress region, 43°* 43 *• 

head* spar trees for, 196, 1Q7. 

illustrations, 197, 198, 199, aoi. 

loading logs with, 202. 

logging radius, 201, 204. 

method of operation, 199, 200. 

Northeast, 203, 424. 
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t'ubleway system, power skidding, Northwest, 204, 432. 

power for operating, 199. 

regions in which used, 203, 204, 424, 427, 428. 

slack puller for, 190, 200. 

southern yellow pine, 428. 

tail trees for, 196, 197. 

trolleys for. 198. 

unloading log cars with, 334. 

West Virginia, 435. 

California, Aerial tramways used in, 228. 

Humes, cost ot\ 409. 

Hume*. luml>er, used in, 399, 409* 
hanoxting tanl>ark oak in, 404* 
log car unloading device used in, 339. 
log truck used in, 187. 

hogging with wheeled vehicles in, 178, 181, 185. 

atumpage values in, 8, 11, 15. 

towing k>g rails to. 391. 

trait ion engine for kegging in, 192. 

Camp, blacksmith shop. 00, 01. 
hams, 04. 
lwmkhou>e, 58, 01, 

\xU, OO. 

conM ruction, 5*. 03. 

^\v\k shantx, 58, oi, 02. 
tuimtntv, 38, 

hxgvoe, *v\ 
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Canals, pullboat logging, 208. 

Cant hook, 85, 189, illustration, 85. 

Car camp, 66. 

Carriers, log, 358. 

Cars, animal draft, for hauling earth, 267. 
box, 320. 

broad-gauge railroad, 315. 
caboose, 320. 

capacity of, 315, 317, 318, 319. 
chains for, 316. 
flat, 3 * 5 » 3 2 o, 321. 
frictional resistance of, 311. 
loading logs on, by cross-haul, 322. 

by power loaders, 322. 
by special devices, 329. 
logging trucks, 318, illustration, 319. 
mules, 320. 
narrow-gauge, 315. 

number required for a logging operation, 319. 

pole tram road, 244, 245. 

skeleton, 317, 320, illustration, 317. 

stakes for, 315, 316, 334. 

stringer railroad, 247. 

unloading log, 332. 

water tank, 320. 

Carter, A. M., on boom areas, 365. 

Carts, log, 180. 

capacity of, 185. 
cost of, 185. 

high-wheeled, Lake States, 184, 426. 

Southern yellow pine, 182, 428. 
illustrations, 180, 181, 183. 
in California, 182, 185. 
mule, 185. 

roads for, Lake States, 184. 

Northwest, 184. 

slip tongue, 183. illustration, 183. 
two-wheeled dump, for moving earth, 265. 

Cary, Austin, Manual for Northern Woodsmen, 112, 126, 470, 474. 
on influence of lumbering upon forestry, 470. 
on practical forestry on a spruce tract in Maine, 105, 471, 477. 
Caterpillar gasoline tractor, 195. 

Cat-face, 124. 

Cedar, incense, 8, 14, 15. 

Port Orford, 14. 

Cedars, western, associated species of, 8, 9, 10, 11, 14. 
lumber cut, 1910, 15. 
markets, 14. 
stand of timber, 4. 
stumpage value of, 14, 15. 
uses of, 14. 

white, floating ability of, 374. 

Chain boom, 361. 

Chains, equipment for a log wagon, 189. 
for log cars, 316, 317, 318. 
for sleds, 171. 

Chamaecyparis lawsoniana, 14. 

Chamxcvparis nootkatensis, 14. 

Chanuecyparis thyoides, 145. 

Channels, artificial, for improving stream beds, 360, illustration, 360. 
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( Impmun, V S„ ott a working plan for forest lands in Sooth Carolina. 472- 
1 liupmun. It It,, on an oKiK'tmicnt tn logging longleai pine, 472. 
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Cord measure, 114. 

Corduroy, for logging railroads, 284, illustration, 285. 
lor sled roads, 165. 

Cord wood, cutting and piling, Connecticut, 419, 420. 

transport in flumes, 394, 400. 

Cornering boxes, turpentine orcharding, 445. 

Corrals for animals in camp, 66. 

Cost, camps, small logging operations, 421. 

clearing a railroad right-of-way, 258, 259. 
construction, flumes, 398, 408, 409. 
inclines, 298. 

log dump for unloading log cars, 336. 
logging canals, 208. 
pole tram road, 244. 
railroad, 295. 

railroads built on piling, 281. 
skid road for a road engine, 220. 
stringer railroad, 247. 
timber slides and chutes, 241. 
trestle construction, 282. 
cribwork, 284. 
crossties, 286. 

cutting and piling cord wood, 420. 
dams, for logging operations, 351, 352. 
dunnage or dust railroad, 284. 
felling timber, Alaska, 437. 

Colorado, 421, 422. 

Connecticut, 419. 
cypress, 91, 431* 

Lake States, 427. 

Northwest, 91, 434. 
southern yellow pine, 91, 429. 

West Virginia, 436. 

flat cars, 315. 

fuel for locomotives, 312. 

harvesting tanbark, chestnut oak, 463. 

hemlock, 461. 

hauling logs on a pole tram road, 245. 
loading log cars with a crosshaul, 322. 
locomotives, 308, 309. 
log driving, 380, 381. 

Connecticut River, 380. 

Penobscot River, 380. 

St. John River, 381. 

Restigouche River, 381. 
logging, 203, 204, 207. 

Alaska, 437. 

Colorado, 423. 
cypress, 431. 

Lake States, 427. 

New England, 420. 

Northeast, 158, 420, 425. 

Northwest, 433* 434- 
southern yellow pine region, 429. 

West Virginia, 436. 
moving earth and rock, 262-268. 
oil and waste, locomotive operation, 314. 
operation, flumes, 411. 

inclines, 303. 
power log loaders, 328. 
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Cost, pole cutting and peeling, Connecticut, 419. 
power log loaders, 325 - 328. 
rafting, 390, 391. 

steel laying and removal, 290, 292. 
surfacing a railroad grade, 295. 
yarding engines, 214. 

Northwest, 433, 434. 

Cottonwood, 18. 

cross-cut saws for cutting, 75. 
lumber cut, 1910, 23. 
sturapage, value of, 23. 
uses of, 23. 

Crew, back spiking a railroad track, 293. 
bark peeling, 435, 460, 461, 464. 
construction, flume in Washington, 407. 

logging dam, Idaho, 352. 
ocean-going rafts, 391. 
cutting a railroad right-of-way, 257. 
felling and log making, Colorado, 421. 
floating and rafting logs, 375, 379. 
loading log cars, 322. 
log drive, Connecticut River, 379. 

Penobscot River, 380. 
logging operations, Connecticut, 419. 

cypress, 430. 

Northeast, 424, 425. 

Northwest, 432, 433. 

West Virginia, 435. 
operation, cableway skidder, 203, 204. 
flume, 410. 
pullboat, 212, 213. 
road engine, 219. 
snaking system, 206, 207. 
yarding engine, 215. 
rafting logs, Puget Sound, 391. 
rigging, cableway skidder, 202. 
sorting gap, 366. 

steel laying and removal, 290, 292, 293. 
surfacing a railroad grade, 295. 

Crews, log driving, on large streams, 379, 380. 

Cribs for storage booms, 364, illustration, 363. 

Crib work for a logging railroad, 284. 

Crook in logs, 96, 101, 125. 

Crops, turpentine orchard, size of, 443. 

yield of, 457. 

Crosshaul, decking logs with a, 141. 

gin-pole, a modification of the, 329. 
loading log cars by, 322, 330. 
sleds by, 171. 
wagons by, 190. 

Crossties, 286, 289. 

logging, Connecticut, 419. 
stumpage value of, Connecticut, 418. 
transport in flumes, 394, 405, 409. 

Crotch in logs, 125. 
sled, 155. 

Cubic feet stacked in logs of given dimensions, 522. 

Cubic measure, 114, 521, 522. 

volume of solid wood in stacks, $21. 

per 128 cubic feet of space, 521. 


Digitized by 


Google 


i 



INDEX 


557 


Cucumber, 23. 

floating ability of, 374. 

Culverts for logging railroads, 285, illustration, 279. 

Cumberland River log drives, per cent of logs lost on, 345. 

Cummings, W. J., on security in timber bonds, 44, 476. 

Cup systems, turpentine orcharding, 449. 

Gilraer-McCall, 454. 

Herty’s cup and gutter, 449. 

McKoy, 453. 

Curves, flume, 395, 405. 

railroad, 252, 254, 256. 
slide, 238. 

Cuts and Alls, 259 (see also fills and cuts). 

Cutting areas, timber felling, 91. 

Cypress, blasting stumps of, 277. 

cross-cut saws for cutting, 75. 

deadening, 89. 

floating ability of, 374. 

girdling (see deadening). 

insect damage to, 89. 

log lengths, 97. 

lumber cut, 1910, 12. 

stand per acre, 1 2. 

stand, total in the United States, 4. 

stumpage value of, 12. 

uses of, 12. 

yellow, associated species of, 14, 17. 
stand per acre, 14. 
stumpage value of, 14. 
uses of, 14. 

Cypress region, camps, 66, 67, 430. 

capacity of cableway skidder in, 203, 431. 

character of bottom, 430. 

cost of operation, 431. 

dunnage or dust railroad, 283. 

felling and log-making, 430. 

hand logging, 145, 430. 

labor, 47, 430. 

Louisiana, wage list, 533, 534. 
power skidding, 196, 203, 208, 430. 
preparation of logs for pullboating, 211. 
pullboat logging in, 208, 430. 
rafting in, 387. 
railroads built on piling, 280. 
season of logging, 89, 430. 
skidding, 430. 
transport, 431. 


DcdaUa, 12. 

Dedalia vorax, 15. 

Dams, logging, character of, 349. 

concrete, 349. 

construction of, 350, 352, 353. 
cost of, 351. 
crib, 350. 

Pile, 3S3- 

rafter or self-loading, 352, illustration, 353, 354. 
sites for, 348. 

Dana, S. T., on the paper birch in the Northeast, 23, 471. 
Deadening timber, 89. 

cost, cypress, 431. 
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Drive, log, season, 368, 379, 380. 

sorting and storage facilities for a, 363. 

storage reservoirs for water, 348. 

streams, large, 379. 

streams, small, 374, 375. 

trap or catch booms used in towing logs, 377. 

union, 369. 

West Virginia, 436. 

Drivers, log, 374. 

Drumming, 150. 

Dudler {see Dudley). 

Dudley, character of, 301. 

operation of, 221, 302, 303. 

Dump, log, 334, 432, illustrations, 335, 337. 

Dunnage or dust railroad, 283, illustration, 283. 

Dynamite, blasting stumps with, 276. 

“breaking down” landings with, 376. 

caps for firing, 273. 

care of, 272. 

character of, 272. 

electric fuse for firing, 274. 

improvement of stream bed with, 359. 

loosening earth with, 264. 

“springing” holes with, 275. 
strength of, 271. 

Earle, Robert T., on the gypsy locomotive for logging purposes, 321, 474. 

Earth, classification of, for excavation, 261. 
cost of moving, 262. 

“free haul” in grading contracts, 261. 
hauling in, cars, animal draft, 267. 
dump carts, 265. 
dump wagons, 265. 
drag scrapers, 266. 
wheeled scrapers, 266. 

increase in bulk of material disturbed for removal, 262. 

loosening earth with dynamite, 264. 

measurement of, 260. 

movement of, 260, 262. 

moving with a steam shovel, 268. 

pick work in, 263. 

plowing, 263. 

shrinkage in volume in an embankment of, 262. 
wheelbarrow work, 264. 

Eckbo, Neb B., on redwood logging, 472. 

Electric drive, 35. 

Electric fuse for firing dynamite, 274. 

Ellb, L. R., on topographic mapping for logging purposes, 256, 474. 

Elm, 18. 

floating ability, 374. 
lumber cut, 1910, 22. 
stumpage value, 22. 
uses, 22. 

Eminent Domain, right of, for a logging railroad, 25a 

Endless chain saw, 79. 

Engine, aerial tramway, 223, 228. 
dudley, 221, 301. 

Engine, duplex logging, 217. 

road, 213, 218, 432, 433. 
traction, caterpillar gasoline, 195. 
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Fills and cuts, width of, 259. 

Fin boom, 361, 362, illustration, 362. 

Fir, alpine, 16, 17. 

Douglas, associated species, 8, 10, ix, 14 -16. 
cross-cut saws for cutting, 75. 
floating ability of, 374. 
log grading rules for, 527. 
log lengths, 98, 120. 
lumber cut, 1910, 6. 
markets, 6. 
stand per acre, 6. 

stand, total, in the United States, 4. 
stumpage value of, 6. 
uses of, 6. 

silver, resistance of wood in cross-cut sawing, 76. 
western, 4. 

associated species of, 8, 9, 14, 15, 16. 

Fires, forest, 25. 

crown, 25. 
ground, 25. 
surface, 25. 

Fisher, Richard T., on the redwood, 23. 

Fish plates, 288, 289, illustration, 288. 

Flat cars for logging purposes, 315, 320, 321. 

Floating camps, 57, 66. 

Floating, logs, 343, 4^5, 43*. 43*. 

Floating and rafting logs, Alaska, 437. 

cypress, 431. 
log sluices, 400. 
loss from, 345, 429. 

Northeast, 376, 425. 

Northwest, 432. 
uncommon in the South, 428. 

West Virginia, 436. 

Floods, loss of logs from, 345, 346. 

Florida, stumpage values in, 541. 

Flume, 394, 477. 

Allen, in Montana, 404. 

amount of material required to construct a, 408, 409, 411, 413. 

amount of water required for operation, 410. 

backbone for a, 396, 398. 

box, 39Q, 411, illustration, 397. 

capacity of a, 398, 400, 411 - 413- 

damps for fastening boards, when made into bundles, 400. 

construction of a, 398 - 400, 405, 408, 409, 412, 413. 

curves for a, 395, 398, 405. 

disadvantages of transport in a, 394. 

grades for a, 398-400, 405, 409, 412, 413- 

location of a, 395. 

Northeast, 425. 

Northwest, 433. 

operation of a, 410, 4x2. 

terminals for a, 404, 405, illustrations, 404, 406. 

trestles for a, 400, 401, 405, 407, 408, 412, 413, illustrations, 402, 403. 

type of box for a, 396. 

V-box, 396, 298, 405, 409, 411, 4i3» illustrations, 397, 399. 

Foley, John, on lumbering in Tennessee, 471. 

Force, tractive, of locomotives, 309, 310. 

Fore-and-aft roads, 23^, 234. 

Forest, Deerlodge National, the Allen flume in, 404, 
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Forest, Minnesota National, brush burning in, 28. 

Pike National, stand of timber in, 17. 

Sopris National, stand of timber in, 17. 

Tongnss National, 17. 

Forest area, 3. 

Forest tires, 25. 

Forest labor, 47. 

Forest protection, 25, 460. 

Forest regions, natural, of the United States, 3, illustration, frontispiece. 
Forest types, 3. 

Forests, National, log rule used in, no. 

logging in Colorado, 421. 
merchantable timber in, 4, 545. 

rule for measuring length of long logs when scaling in, 120. 
rule regulating stump heights in, 05. 
stumpage values in, t>. 8. 14. 10, 17. 
private, merchantable timber in. 4, 545. 

Forest Service, United States, 20, 27. 122. 

Forked trees, waste in log-making, 101. 

Forster, G. R,, on transport of forest products. 220, 241, 469, 475. 

Foster, H. 1 >., on the chestnut oak in the Appalachians, 23. 

Foster. J. IF, on forest conditions in Louisiana, 47-» 

Fox, William F„ on lumbering in New York, 471. 

Fraxinus americ.uu, 22. 

Fraxinus nigra. 22. 

Frog ior a logging railroad. 200. 

Frothing ham. K. IL. on the a>pens. 472. 

on the 1 Vug las hr. 23. 

on sec.md-growth hardwoods in Connecticut, 41$, 471. 
Fuel. coal. 103. 104* 3 '3* ,U 4 - 

w>>t. southern pine region. 420. 
for tagging kwxnotives. 312-314* 
a pu’Uxvit. 213. 

tract km engine. 103- 103. 
yarding engine. 217. 
wvxxL 103. 104. 213. 312. 314- 
Fuel oil, 34. 105, 21'. 313. 314. 

Fungi, damage to tindxrr by. SS. 

Fuse, eiwtrk*. for bring dynamite. *'4. 

Gap, sorting. 303. >'vg 

C»ute. sluice. tor a logging dam. 354. 

bora-door. 33 S. 
bear-trace 354* 

Kb:-moon. 337. 
lift. 334. 

needle or bracket. 337. 

Cares, k*g ’Vmes. 412. 

V.Kiuge, ! , v i,, vs 301. 

24X 24 '. 240* 
ra -vud. choice of. 240. 

>ieri, 1*.' tsv?. i'5. 

<i*Vird-. 250. 

Ga\er ktr* «2o --'re^ uivdarion. 'O. 22 \ 2 . 241. 4 ^ 0 * 470- 4 ^ 5 - 
Geared 30 < 

a ; vp: »ges 2t. 305. 
ce»*te r *di 4 i t. ice. 

C ,,r **a.v toe. 

ha : aV’ty * v t. 3t2. 

Heisier. 32c. 32'. 321. 
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Geared locomotives, Shay, 305, 308, 320, 321. 

Georgia, stum page values in, 541. 

Gerrish, Scott, first builder of a steel-rail logging railroad, 247. 

Gillette, H. P., on cost data, 270, 276, 296, 473. 

on earthwork and its cost, 256, 263-268, 296, 473. 

Gin-pole, loading log cars with a, 329, 432. 

Girdling timber, 89. 

Glover, Geo. T., inventor of first steam log hauler, 172. 

Gobel Cube log rule, 113. 

Go-devil, 155, 426, illustration, 155. 

Goose-neck or scotch, 240. 

Grabs, logging, 153, 216, illustration, 151. 

Grades, flume, 394, 395, 398, 399, 405, 409, 411, 413- 
incline, 297, 298, 300, 302. 

lumber, per cent of, manufactured from Sitka spruce, 437. 
railroad, 246, 252, 254. 

resistance to gravity on, 310. 

Grading, logging railroads, 259. 

cost of moving earth and rock, 262. 

Grading rules, log, for Douglas fir, 527. 

for hardwood, 525. 

Grapples, timber, 377. 

Graves, Henry S., on forest mensuration, 126, 474. 

forest protection, 38, 469. 
handling woodlands, 38, 469. 
practical forestry in the Adirondacks, 105. 
recent log rules, 474. 

Woodsman’s Handbook, 126, 474. 

Gravity, resistance of the load to, on a logging railroad, 310. 

Great Lakes, booms used in towing logs on, 382. 
log barges on, 392. 
season for transporting logs on, 368. 
towing logs on, 367. 

Greeley, W. B., on the white oak in the Appalachians, 24. 

Greenamyre, H. H., on lumbering in Colorado, 472. * 

Grimmer, G. Scott., on log driving operations, Canada, 369. 

Guards, cattle, on a logging railroad, 286. 

Gum, red, 18, iq. 

floating ability of, 374. 
lumber cut, 1910, 19. 
markets, 19. 
stand per acre, 19. 
stumpage value of, 19. 
uses of, 19. 

Gumbo, loosening with dynamite on a railroad grade, 264. 

Half-moon gate for a logging dam, 357. 

Hall, William L., on the uses of commercial woods of the United States, 24, 470. 
Hal let t, W. E. S., on lumbering cottonwood in Nebraska, 472. 

Hamel, G., on logging in Wisconsin, 471. 

Handle, ax, 72, 74. 

cant nook, 85. 
maul, 83. 
peavey, 84. 
pickaroon, 86. 
saw, 74. 

Hand logging, 145. 

Hand logging, Alaska, 436. 

Appalachians, 145. 

British Columbia, 146. 
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Hand logging, Coastal Plain region, 145. 
cypress, 145, 430. 

Pacific Coast, 145. 

Hardwood, damage by fungi, 88, 344. 

damage by insects, 87, 89, 344. 
floating ability of, 373, 374. 
log lengths, 97. 

loss in water transport, 344, 345. 

preparation for floating, 373. 

season for felling, 87, 88. 

strength of, influence of cutting season on, 88. 

Hardwood log grading rules, 525. 

Hardwood logging with wagons, Mississippi River bottoms, 188. 

Hardwood Record, 478. 

Harp, C. A., on the gasoline locomotive for logging roads, 321, 474. 

Hatt, W. Kendrick., on the red gum, 23. 

Hauling, 140, 155, 178, 218, 242, 420, 423, 425, 427, 428, 431, 432, 435 - 
number of daily trips of given length, sleds, 172. 

wagons, 192. 

organization of crews, wagon haul, 191. 
with a, cart, 180. 

road engine, Pacific Coast, 218. 
sled, 167, 170, 420, 422, 423, 425, 427. 
steam log hauler, 172. 
traction engine, 192. 
wagon, 190. 

Hauling ability of locomotives, 309, 311, 312. 

Hawes, A. F., on forestry in New England, 471. 

Hawley, R. C., on forestry in New England, 471. 

Head spar, cableway skidder, 196, 197. 

method of bracing a, 198. 
steel, 197. 

Headworks, for towing logs, 377, 379, illustration, 378. 

Hcdgecock, George Grant, on fungi which discolor wood, 105, 470. 

Ilcisler geared locomotive, 307, 321, illustration, 308. 

Hemlock, eastern, associated species of, 10, 13. 

bark, thickness of, 462. 

weight per square foot, 463. 
yield per thousand board feet, 462. 
crew for bark peeling, 460. 
cross-cut saws for cutting, 75. 
floating ability of, 374. 
lumber cut, 1910, 10. 
per cent of tannin in bark of, 459. 
season for bark peeling, 435, 459. 
stumpage value of, 10. 
stand per acre, 10. 
stand, total, in the United States, 4. 
uses of, 10. 

western, associated species of, 10, 11, 14. 

bark, per cent of tannin in, 459. 

use for tanning, 459. 
lumber cut, 1910, 10. 
markets, 10. 
stand per acre, 10. 
stand, total, in the United States, 4. 
stumpage value of, 10. 

Hemlock, western, uses of, 10. 

Henry, H. P., on topographic surveys and logging plans, 256, 474. 

Hercules log unloadcr, 338. 
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Herring or Beaumont log rule, 112. 

Herty, Charles Holmes., on a new method of turpentine orcharding, 452, 476. 

on light chipping, turpentine orcharding, 445, 476. 
on results of the cup and gutter system, 476. 
patentee, 449. 

Herty’s cup and gutter system, turpentine orcharding, 449. 

Hickory, 18. 

floating ability of, 374. 
lumber cut, 1910, 22. 
stand per acre, 21. 
stumpage value of, 22. 
uses of, 21, 22. 

Hicoria alba, 21. 

Hicoria glabra, 21. 

Hicoria laciniosa, 21. 

Hicoria ovata, 21. 

Hine, Thomas W., on duplex logging engine, 221, 475. 

Hoffman, Bruce E., on Sitka spruce of Alaska, 24, 436, 472. 

Holes, for stump blasting, 276. 

loading with dynamite, 272. 

“springing,” 275. 

Holland log rule, in. 

Holmes, J. S., on disposal of brush in National Forests, 38. 

Holt three-wheeled traction engine, 193. 

Homans, G. M., on the standing timber owned by the Federal Government, 475. 
Hooks, use in slide operation, 239. 

Hopkins, A. D., on pin-hole injury to girdled cypress, 89, 106, 470. 

on waste and reduction of timber supplies caused by Insects, 470. 
Horses, advantages of, as draft animals for logging, 131. 
daily output when snaking logs, 154, 420. 
hauling log carts, 184, 185. 
hauling log wagons, 187, 191. 
miles traveled per day with two-sleds, 172. 
picking rear with, on a log drive, 377. 
rations for, 136, 127. 
regions where used, 131. 
trips daily for given distances, 172, 192. 
use in, cableway logging, 202, 203. 

hauling cars on pole tram roads with, 245. 
operating log slides with, 237. 
snaking system, 207. 

West Virginia, 434* 435- 
woodlot logging. New England, 420. 
on the Pacific Coast, 150. 

small operations, Colorado, 423. 
value, 131. 

water requirements, 138. 
weight for logging purposes, 131. 

Hosmer, Ralph S., on a forest working plan for Township 40, 471. 

Hough, F. B., on statistics of forest products used in tanning, 466, 476. 

Hydraulic machines for inclines, 299. 

Hygiene, camp, 66, 70. 

Idaho, a log flume in, 398. 
log slides in, 230. 
pole tram roads in, 244, 245. 
stumpage values in, 10. 

Idaho, wage list, 531, 532. 

Improvement of stream bed and banks, 359, 379. 

Inclines, cables for, 297 - 300, 302. 
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Inclines* capacity, 208, 300, 
character. 297, 300. 

COSt OJt, 2q8. 

dudleys tor. 221, 301. 

hydraulic lowering device for, 298. 

length of, 207. 

lowering curs on. 300. 

operation of. 207, 200-302. 

power tor. 207 - 200. 301. 

snubbing machines for. 298, illustration, 30a 

West \ irginia. 433. 

where used, 207. 

Indiana, stum{>age \ulues in, to, 22. 23. 

Industries, minor, 430. 

Inland Umpire, bummers used in, 178. 

*.aits used in, 181. 
tloatmg and rafting logs in, 343. 
kx wagons usevi in. 187. 
sKles used iu, 230. 

Insect damage, c> press. 80. 

tv* led timber, 87. 

InMuuitvc. standing timber. 30. 

C anada. 37. 

Vurvpe, 30. 

lute* national kx rule. UtarVs. too. 121, 122, 513. 

hex | t . on tv el oil as a substitute for wood and coal in logging, 321, 474. 
on the use ot comjgessed air in logging, 321, 474. 

lavcv loadi*\<. 330, 432. 
hue wotkv tot kcnmrg Iocs on cars. 331. 
hmtv Kx on streams. 3^\ 3". 3^9. 
lammciv hoive. 1 ' 1 

k'twon, \V 1 .. vut the vV’Vmia lanbark oak. 405, 466, 476. 
loonsv'n. I K., on sur>cxtng. 2>w 200. 4*3. 

)otHX V V v*n avWHiutamx tviatton to timber bond issues, 44, 476. 
loutruk. Iv‘*>\h trade, 4'8. 

VcgUttx mg* a, \t 
Yumlv ded t \0, 4 “X 
Juouvutv \ttgtmana, tv 

k.db, Meut\ V, on the use ot' vvmprtssed air in snubbing logs, 221, 475. 

kdkxg. K S., OO dv v'<*\“vd. tv'TVstS. 4 ~*\ 

nv* dv ttmtvt suw\ vg the United States, 3. 
kcntuvkx, Ve d tw N*r eatc^mg 'troy in. 34^ 

‘‘V tJk 

Ky'nw'tv. Vox' ,V m X tU'dvr, SO. 
kottemox. K V. a dume : revd-e designed by. 400. 
ko\ Kx m a Mm, 3'4 
krbi.e sum,won. 83. ‘“nvrstkm 84. 

kuxh, Smsm , v\u the orgin and devek >pment of resin canals in the conifene, 

44 v 4 > 8 , 4 'X 
knots, OO, 403, 3 .'3 - 3 2'. 

lah\t, 4', 

amount rtspuned to construct flume trestles, 40S. 
camp h\ cvi>e. *vx 
camps tor. <o, 
character, 48, 

construction crew* im\ a flume in Washington, 407. 
contract, 40. 
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Labor, cost, on an incline operation, 298. 
crew for flume operation, 410. 

crews for power logging, 203, 204 206, 207, 212, 213, 215. 
factors which influence wages, 50. 
felling crews, 90, 419, 422, 424, 426, 428, 430, 432, 435. 
forest, 47. 

length of employment, 47. 
log driving, 374. 

logging operations, Colorado, 421. 

cypress, 430. 

Lake States, 426. 

New England, 419. 

Northeast, 424. 

Northwest, 431. 

Southern pine region, 427. 

West Virginia, 434. 
medical attention for, 70. 
method of employment and payment of, 48. 
organization of, 51. 
tanbark harvesting, 460, 461, 464. 
turpentine orcharding, 444 - 449, 451, 452, 454, 456. 


unions, 50, 71. 

Lacey, J. D., on the science of timber valuation, 44, 476. 

Lake States, boom companies in, 369. 
camps, 426. 

carts, log, use of, 181, 182, 184, 185. 
dams, pile, use of, 353. 

equipment, cars and locomotives, used on a white pine operation in, 


felfing , time of, 87, 426. 
felling and log-making, 426. 
felling crews, organization of, 90. 
labor, 426. 

loaders, power, for sleds, 171. 
log barges in, 392. 
logs, per cent lost on drives, 345. 
raising sunken, 392. 

season in which they are transported by water, 368. 
logging, cost of, 427. 

season of, 426. 

machinery, introduction of power skidding, 196. 

skidding in the, 426. 

sleds, season for hauling on, 167. 

sluices, log, 400, 401. 

steam log haulers used in, 174. 

stumpage values in, 9, 21, 539, 540. 

topography and bottom, 426. 

transportation, 427. 

unloaders, power log car, 334. 

unloading log cars, method of, 333. 

vehicles, use of wheeled, 178. 

wage list, 532. 

Landings, “breaking down,” 375. 

for loading log cars by a gin-pole, 329. 
for loading log cars by jacks or peavies, 330. 
for water transport, 143. 

Langworthy, C. F., on horse feeding, 136, 138, 469. 


Larch, floating ability of, 374. 

Larch, resistance of wood in cross-cut sawing, 76. 


western, associated species of, 9, 14, 17. 
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LarU araericana, 17. 

Lam occidental!*, 9, 14, 17. 

Lauderburn, D. K., on the elimination of waste in logging, 477. 

Law*, federal regulation* regarding floating logs on navigable streams, 38s. 
providing penalty for stealing logs, 346. 
regulating fees for catching stray logs, 346. 

Length*, log, 07. 

Lake States, 426. 

Northeast, 98, 424- 
Northwest, 98, 432- 
South, 97, 428. 

Lfbocedrus decurrens, 14. 

Limber boom, 363, ^77. 

Lfquidambar styraemua, 19. 

Lizard, i<6. 

Loaders, horse, 171. 

power, 122, 436. 

Barnhart, 323. 
capacity of, 328. 
cost of, 325-328. 

Decker, 326, illustration, 326. 
gin-nole, 329- 

McGiffert, 327, illustration, 327. 

Model “C ,r American, 325, illustration, 324. 

Model “D” American, 326. 
operation of, 323, 327 -329. 

S taring logs in flumes with, 4x0. 

Lapid, 326, illustration, 325. 

Surry Parker, 328. 

unloading log cars with, 334. 

Loading, cost of, 322, 328, 427, 429, 43L 43$. 
from water storage, 330. 
hand, 170. 

S ack works for, 331. 
ammers, 171, 
power, 171, 322, 

H|>ecinl devices for, 329. 
with a cableway skidder, 202. 
a cross haul, 171, iqo, 322. 
a gin-|>ole, 32Q. 

a snaking system skidder, 207. 
jacks or peavies, 330. 

Loading, holes with dynamite, 272. 

logging cars, 322, illustration, 322. 
sleds, 170, 

wagons, iqo, illustration, 191. 
logs into flumes, 410, 

I^ocation, flumes, 305, 

railroads, 251. 

Locomotive, dragging logs on the Pacific Coast with, 220. 
dudlev, 221, 301. 

for a dunnage or dust railroad, 284. 

for logging purposes, * 45 . 247. 3 <H, 43 2 » 

frictional resistance of a, 31 x. 

fuel for a, 312, 

wared, 247, 305. 

hauling ability of a, 309, 312. 

illustrations, 306, 308, 309. 

’ocomotive, light geared, for a pole tram road, 245. 
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Locomotive, light geared, for a stringer road, 247. 

Mallet articulated, 304. 
resistance, frictional, 311. 

to gravity, 310. 

rod. 304. 

saddle-tank, 304. 
tractive force of a, 309. 
water for a, 314. 
weight of, for logging, 304. 

Locomotives, number required on a logging operation, 319 -321. 
Log barge, 392. 

Log brands, 370-372. 

Log carriers, 358. 

Log cars, loading, 322. 

unloading, 332. 

Log carts, 180. 

Log decking, crew for, 141. 

equipment for, 141. 
methods, 141. 

Log defects, cat-face, 124. 

checks and seams, 125. 
circular shake, 123. 
crook, or sweep, 125. 
crotches, 125. 
pin-dote, 124. 
pin holes, rafting, 125. 
punk knots, 124. 
rot, butt, 124. 

rot, uniform center or circular, 121. 

sap, rotten, 125. 

sap, stained, 125. 

seams, 125. 

sweep, 125. 

Log drivers, 374, 375, illustration, 376. 

Log dump, for unloading log cars, 334, 432, illustrations, 335, 337. 
Log grades, 125, 525. 

Log grading rules, Douglas fir, 527. 

hardwood, 525. 

Log haulers, steam, 172, 425, 427. 

capacity of, 176, 177. 
character of, 173. 
cost of, 174. 
fuel for, 174. 
illustration, 173. 
operation, 176. 
roads for, 174. 

sleds for, 175, illustration, 175. 
speed of, 174. 

Log, key, 374. 

Log lengths, 97, 119, 424, 426, 428. 432. 

Log loaders, power, 322, illustrations, 324 -327. 

Log-making, bole, extent of utilization, 95. 

Colorado, 421, 423,. 

cutting logs for quality, 103. 

cypress, 430. 

equipment for, 100. 

kerosene, use of, 86. 

log lengths, 97, 119, 424, 426, 428, 432- 

Lake States, 426. 

measuring sticks used in, 84. 
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Log-making, methods, 98. 

Northeast, 424. 

Northwest, 432, 434. 
power bucking, 79, 100. 
season of, 87. 
southern yellow pine, 428. 
trimming lengths of logs, 102. 
umlcrcutters, 86. 
waste in, 101. 
wedges for, 81. 

West Virginia, 435. 

l«og murks, 365, 370, illustration, 371. 

Log rules, 108. 

Clurk's International, 109, 513. 

Doyle, 110, 517. 

DoyleScribner, 111. 

factors on which they are based, 109. 

C»o1k‘ 1 cube, 113. 

Herring or Beaumont, 112. 

legal ones in different states, no, in. 

Maine or Holland, in. 

New Ham|Kshire or Blodgett, 113, 520. 

Nineteen inch Standard, 112, 519. 

Scribner, no, 514. 

Log sluices, 104, 400. 

tH»\es for, 400, 
cost of. 400. 

Log sorting and storage, 3O3. 

Log storage, in artificial tnmds for flume transport, 410. 
loading kigs from water, 330. 
roll ways for dry, 334. 
water, 332. 

Logs, floating and railing. 343. 

advantages of rafting on streams, 381. 
oust of. 380. 381. 
disadvantages of. 343. 
labor employed in. 374. 

laws regulating fees for catching stray logs, 346. 
length of k»gs for rafting, 97. 
log urns. 377 , 370. 
kvis attendant on. 344. 345. 
management of k'g drives, 368. 
ratting v\n the ocean. 300. 
rafting on the Bad he Coast, 3S9. 
ra t: 1 tig on st reams. 381. 
ratting works. 30X 
storage and sorting facilities. 363. 
stranded legs. haS:’.:tv of owner for damage by, 345. 
theft of logs oc Badoc Coast. 346. 
jwivoatioe. tvn pu'lSeat Vgguig. 212. 

",n*.v ' ownetso-p ot 3'2. 

'WU “\g. 30 x. 3'gk 

see* von. 30 * 

V.a iv.vt; n ■*. 304. 308. 3*x\ 404. 4 tcc pi. 4 t 3 - 

5 i.,ov.\n\ o \v\<. o' 

\aUee‘ V'ad.i 43* 

loggng ^ v. ',*> 43 ' 

.vnv e- * *i n 4-X 4J~. 43^ 43 1 ' 434- 43&- 

;v w v v 4 - x 

rvoe. s^yc -X‘ .'or X 
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Logging, summary of methods in specific regions, 415. 
terms used in, 481. 

topography and bottom, 424, 426, 428, 430, 432, 435. 

Logging camps, 56, 421, 424, 426, 428, 430, 432, 434- 

Logging costs, 192, 203, 204, 423, 425, 427, 429, 431, 433, 434, 436, 437. 

Logging labor, 47, 419, 424, 426, 427* 43°, 43L 434- 

Logging inclines, 297'. 

Logging methods, 214, 217, 418, 421, 424, 426, 427, 43°, 43L 434. 43$* 471- 
Logging railroads, 242. 

Logging roads in Colorado, 423. 

Lombard, O. A., inventor of first successful steam log hauler, 172. 
Louisiana, bummers, use in, 178. 

clearing a railroad right-of-way in, 258. 
dunnage or dust railroads in, 283. 
moving earth and rock in, 262. 
piling road in a cypress swamp in, 280. 
pullboating in cypress swamps in, 208. 
stumpage values in, 8, 541. 

Lumber, amount required to construct flume trestles, 408, 412, 413. 
price of, average retail, Sitka spruce in Alaska, 438. 
thickness of, 108. 

transport in flumes, 394, 306, 308, 399, 405, 409, 410. 
value, sale, of southern yellow pine, 429. 

Lumber, Lath and Shingles, 1910, 470. 

Lumber manufacture, cost of, 429, 436, 437. 

Lumbermen, attitude towards turpentine orcharding, 442. 

Lumber Trade Journal, 478. 

Lumber trade journals, 478. 

Lumber World Review, 478. 

MacLafferty, T. H., on handling log trains on steep grades, 303, 473. 
Magnolia acuminata, 23. 

Maine, log brands and marks used in, 371. 

log drive on the Penobscot River in, 380. 
paper birch, preparation for floating in, 373. 
steam log hauler, one season’s haul with a, 176. 
stumpage values in, 13, 21. 

Maine or Holland log rule, 111. 

Maintenance-of-way, logging railroad, 244, 247, 295. 

Mallet articulated locomotive, 304. 

Manual, The National Forest, 470. 

Manual for Northern Woodsmen, 112, 522. 

Manufacture, lumber, cost of, 429, 436, 437. 

Maple, black, 19. 
hard, 19. 

associated species of, 13, 20. 
floating ability of, 374. 

Oregon, 19. 

resistance of wood in cross-cut sawing, 76. 
silver, 19, 
sugar, 18. 

Margolin, Louis,, on hand losing, 154. 

Marks, log, 365, 370, illustration, 371. 
bark, 370. 

“catch,” 370. 

“dehorning,” 372. 
legal status of, 372. 
recording, 372. 

Maryland, stumpage values in, 22. 

Mauls, 82, illustration, 153. 
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Maxwell, Hu., on the commercial woods of the United States, 24, 470. 

M( (illTcrt log loader, 327. 

McGrath, T. S., on timber bonds, 44, 476. 

Measure, board, 107. 

cord, 114. 

cubic, 107, 113, 114. 

Measurement, acid wood, 107. 

crossties, 107. 
excelsior wood, 107, 117. 
firewood, 107, 117. 
hoop poles, 107. 
lumber, 108. 
mine timber, 107. 
novelty wood, 107. 
poles, 107. 
posts, 107. 

pulpwood, 107, 113, 117. 
shingle bolts, 107. 
s|xk)1 wood, 107. 
stave bolts, 107, 117. 
units of, 107. 

Measuring stick for log-making, 84. 

Medical attention, logging camps, 70. 

Merten, J. I)., on the use of electricity in logging operations, 221, 475. 

Methods, logging (set logging methods). 

Metric system, 107, 

Michigan, railroad, the first logging, in the United States, 247. 
stum|uige values in, 9, 19, 20, 22, 539. 
sunken logs, raising, 392. 

value of, 303. 

Miller, lMo., on the measurement of wood, 115. 

Mine limiters, transport in flumes, 304. 3 <A 410, 412, 413. 

Minnesota, log marks, validity of, 372. 

stum|vagv values in, 530, 540. 
surveyor-general, rights and duties of, 370, 372. 

Minnesota National Forest, 28. 

Minor industries, 430* 

Mixvivxippi, stumpage values in. 23. 541. 

Mississippi River, Uxom companies on, 369. 

k>g marks used on, 371. 

kxgs kva on drives, per cent of, 345. 

saxx ing season on, 344. 

Missouri, railrvvxd equipment u<ed on a tagging operation in, 32a 

Mohi. Uhailes,, vm\ tv naval stores industry. 458. 477. 

on the limber jxines jouihem United States, 24, 458. 

Montana, flume ojxccattan. crexx required for. 41a. 
tUsnv tcuvnaN ux\i in. 404. 
ox -me o^xeratod in. .\.vs 
kxc xx.vgon in. 

k^ kvvJ in drixes. per okU of, 345. 

V vio vSsV. 230. 

xx.vcv v> 1. 

F. \\ . vxe, , a. tors in?nenc?ng and haa b triag costs m Co i onrfa , 

*.vxxec rv\:;',t\v. or. 'v^cru: ’af.roods, 3:0^ 

s ‘ - Nv ,va ‘x v'O 

v - \>x 

k u*x > - an a a * -o' for xnxjses 131. 

A>. > A . \ , « V* X Vxsv 15A- 
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Mules, hauling log wagons with, 187, 191. 
power logging, use in, 207. 
rations for, 136, 137. 
water requirements, 138. 
weight for logging purposes, 132. 
value of, 132. 

Munger, T. T., on the growth and management of Douglas hr, 28. 

Nails, amount required to construct flume trestles, 408, 409, 412, 413. 

Narrow-gauge railroad, advantages of, 249. 

cars for a, 315. 

width of grade for a, 259. 

National Forest, the Deeriodge, a flume in, 404. 

Tongass, cost of logging in, 437. 

National Forests, portable mill operations in, 417, 421. 

stumpage values in, 6, 8, 14, 16, 17. 

Needle or bracket gate for a logging dam, 357. 

Nestos, R. R., on an aerial snubbing device, 303, 473. 

New Brunswick, log driving in, 381, 384. 

log driving companies in, 369, 381. 
log sorting device used in, 366. 
rafting logs in, 384. 

New England, logging methods on portable mill operations, 417, 418. 

New Hampshire, log drive in, 379, 380. 

New Hampshire or Blodgett log rule, 113, 520. 

Newby, F. E., on a gravity cable system, 229, 469. 

Newlin, J. A., on the commercial hickories, 23, 471. 

New York, flumes in, 398, 400. 

log slides in, 230. 
snaking logs with animals in, 148. 
snaking logs with power in, 424. 
stumpage values in, 13, 19, 20, 21. 

New York Lumber Trade Journal, 478. 

Nineteen-inch Standard log rule, 112, 519. 

Nitro-glycerine, use in dynamite, 272. 

North Carolina, power logging in, 196. 

Northeast, cableway skidders used in, 203, 424. 
camps, logging, 58, 424. 
chutes used in, 236. 
crews, felling in, 91, 424. 
dam, rafter, in the Adirondacks, 352. 
felling and log-making in, 87, 424. 
flumes in New York, 398, 400. 
kilhig used in, 83. 
labor, 48, 374, 424. 
length of logs cut in, 98. 
loading sleds, hand method in, 170. 
log driving in, 345, 368, 369, 379, 380. 
log haulers, steam, used in, 172. 
log sluices in, 400. 
mauls used in. 82. 
period of logging in, 424. 
portable mill operations in, 417-420. 
rossing logs, 104, 424. 
skidding methods in, 424. 
sleds and sled hauling in, 155, 157, 159, 172. 
sleds, season for hauling on, 167. 
snaking with animals, 146. 
topography and bottom in, 424. 
transportation, 424. 
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Northwest, aenal tramways in, 223, 224. 
ax handles used in, 73. 
barking logs, 104. 
camps, 62, 66, 432. 
chutes, 235. 

cost of logging in, 433, 434- 

cost of railroad construction in, 259, 262, 281, 295, 434. 
dudley, hauling with a, 221, 301. 

equipment, cars and locomotives, for a logging operation, 321. 

felling and log-making in. 87, 91, 93, 94, 43 2 - 

floating and rafting logs in, 343. 

fuel used on locomotives, 314. 

hand logging in, 145. 

incline in Oregon, operation of, 302. 

labor, 47 -50, 53, 91, 215, 219, 431. 

log lengths, 98. 

log-making, 99. 

log slides, 230. 

logging, period of, 87, 431. 

logging trucks, 318. 

logging with power skidders, 203, 204, 208, 213, 432. 

medical attention in camps, 70. 

notching, 93. 

pole tram roads, 245. 

power bucking, 100. 

rafting on Pacific Ocean, 390. 

rafting on Puget Sound, 389. 

saws used in, 74. 

slides, log, 230. 

spring boards, 83. 

stump heights, 94. 

topography and bottom, 432. 

traction engines for hauling, 192. 

transport, 432. 

trucks, logging, 31S. 

undercutter used in, 86. 

unloaders, power, used in, 334. 

unloading log cars, 333. 

wage list, 534. 

wheeled vehicles used in, 178, 181. 
yarding logs, 213, 432. 

Notching, 92. 

Nyssa aquatica, 23. 

Oak, black, per cent of tannin in bark of, 459. 
chestnut, harvesting the tanbark of, 463. 

per cent of tannin in bark of, 459. 
floating ability of, 373, 374- 
red, 18, 19. 

lumber cut, 1910, 19. 
per cent of tannin in bark of, 459. 
stumpage value of, 19, 418. 
uses of, 18. 

resistance of wood in cross-cut sawing, 76. 

Spanish, per cent of tannin in bark of, 459. 
stumpage value of, 18, 19, 418. 
tanbark, associated species of, n. 
harvesting, 464. 

per cent of tannin in bark of, 459. 
yield of bark, 465. 
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Oak, white, cross-cut saws for cutting, 75. 

per cent of tannin in bark of, 459. 
stumpage value of, 18, 418. 
uses of, 18. 

Ocean, raft building on, 390. 

season in which logs are transported on, 368. 

O’Gorman, J. S., on unloading log cars, 339, 473. 

O’Heame, James., on tilting log dumps, 339, 473. 

Ohio, stumpage values in, 22. 

Ohio River, floating logs on, 370. 

loss of logs on a drive on, 346. 
rafting logs on, 383. 

Oil for a logging locomotive, daily cost of, 314. 

Orcharding, turpentine, 441. 

Oregon, a flume in, 411. 

an incline in, operation of, 302. 

Ownership of private timberlands, 546. 

Oxen, advantages of, 129. 

daily output when snaking logs, 154. 
hauling wagons with, 187, 188. 
rations for, 137. 

regions in which used, 130, 150. 
value of, 131. 

Pacific Coast (see Northwest). 

Paper Trade Journal, 478. 

Pcavey, 84, 376, 377, illustration, 85. 

Peed, W. W., on the logging engineer in logging operations, 256, 474. 

on logging redwood, 472. 

Pennsylvania, animal snaking in, 148. 

gates for logging dams, 357, 358. 

legal fee for catching logs that are adrift, 346. 

log slides in, 230. 

per cent of logs lost on drives in, 345. 
stumpage values in, 22. 

Peters, J. Girvin., on the standing timber owned by the States, 476. 

on waste in logging southern yellow pine, 106, 477. 
Picea canadensis, 13. 

Picea mariana, 13. 

Picea rubra, 13. 

Picea sitchensis, 14. 

Pickaroon, 86, 410. 

Pick rear, 377, 379. 

Pick work in earth, output per hour, 263. 

Pier dams, 350- 
Pike poles, 376. 

Pinchot, Gifford., on a new method of turpentine orcharding, 458, 477. 
Pin-dote, 124. 

Pin holes, rafting, 125. 

Pine, Cuban, 442. 

eastern white, cross-cut saws for cutting, 75. 
floating ability of, 374. 
log lengths, 98, 426. 

logs, sunken, value of, in Michigan, 393. 
lumber cut, iqio, 9. 
stand per acre, 9. 

stand, total, in the United States, 4. 
storage capacity of one acre of water, 365. 
stumpage value of, 9, 539, 540. 
uses of, 9. 
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Road engine, 213, 218, 432, 433. 

Roads, cart, 184. 

dunnage or dust, 283. 
fore-and-aft pole, 233. 
pole rail, 242. 
pullboat, 209, 431. 
rail, 242. 
road engine, 219. 
skid, 149. 
skipper, 148, 435. 
sled, bridges for, 166. 
breaking out, 170. 
maintenance of, 167, 169. 
rutter for, 167, 168. 
snow plow for, 167, 168. 
snow sheds for, 166, illustration, 167. 
sprinkler for, 167, 168. 
two-sled, 162, 425. 
yarding sled, 161. 
stringer rail, 245. 
traction engine, 192, 195. 
wagon, 190. 
yarding engine, 214. 

Robertson, J. E., on the log flume, 413, 477. 

Rock, blasting, 269. 

classification of, 261, 269. 
excavation of, 269. 

“free haul” in grading contracts, 261. 
increase in bulk when broken up, 269. 
measurement of, 260. 
movement of, 260- 262, 269. 
ratio of slope for fills and cuts, 259. 

Rod locomotives, 304, 320, 321. 

Rolling stock for a logging railroad, 319. 

Roll ways for unloading log cars, 332, illustration, 332. 

Rosin, markets, 457. 

production, 441. 
value, 458. 

Ross, Kenneth., on logging by rail in Montana, 472. 

Rossing or barking logs, 104, 424. 

Rot, stump or butt, 124. 

Rothkugel, Max., on the management of spruce and hemlock lands in West Vir¬ 
ginia, 472. 

Rules, log (see log rules). 

Runs, for cableway skidder, 201. 

for pullboat logging, 209, 431. 
for slack-rope skidder, 214, 215. 

Russell, C. W., on the use of compressed air on logging trucks, 321, 474. 

Rutter for a sled road, 167, 168. 

Sack boom, 382. 

Sackett, H. S., on timber bonds, 44, 476. 

Saddle-tank locomotive, 304, 312. 

St. John River, New Brunswick, log driving and rafting on, 381, 384, illustra¬ 
tion, 364. 

St. Louis Lumberman, 478. 

Sales expense for logs, Northwest, 434. 

Sampson or kilhig, 83. 

Sap, rotten, 125. 
stained, 125. 
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Sargent, Charles S., on the forests of North America, 459. 

Saw, cross-cut, bevel of, 77, illustration, 78. 
blade of a, 74. 
cost of a, 74. 

handle for a, 74, illustration, 75. 
life of a, 78. 

resistance of wood in cutting with a, 76. 
teeth of a, 75, illustration, 76. 
endless chain, 79, illustration, 80. 
felling timber with a, 93, 419, 421, 424, 428, 430. 

Saw files, 77. 

Saw fitting, 77. 

Saw-fitting tools, 77. 

Scaling, log, 117, 474* 

allowance for defects in, 121. 

bv the surveyor-general of Minnesota, 370. 

check scaling, 1x9. 

cost of, 1 iq, 434. 

defective logs, 121. 

methods, 118, 119. 

objects of, 117, 120. 

on National Forests, 120. 

re-scaling, xiq. 

tools for, it7, 118. 

Schenck, C. A., on logging, 463, 470. 

Scotch or goose-neck for log slides, 240. 

Scrapers, drag, for moving earth, 266. 

wheeled, for moving earth, 266. 

Scraping, turpentine orcharding, 448. 

Scribner log rule, no, 514. 

Seams in logs, 125. 

Season for towing logs on the Ocean, 392. 

Section crews, logging railroad, 295. 

Sequoia sempervirens, 10. 

Sequoia Washingtonians. 11. 

Sessoms, H. W., on logging camp records, 470. 

Shake in logs, circular, 123. 

Shay, E. E., first constructor of a geared locomotive, 305. 

Shay locomotive, 308, 312, 314, 320, 321, illustration, 309. 

Sheep-shank boom, 361. 

Shields, R. W., on logging in the Dismal Swamp, 471. 

Shingle bolt transport, aerial tram, 228. 

in flumes, 3Q4, 39$, 399- 
Shoveling earth, output per hour, 263. 

Shovels, steam, for moving earth, 268. 

Sitka spruce, 14, 17, 437. 

Skeleton log cars, 317, 320. 

Skidding, 140, 146. 

bummer haul, 179. 
carts, 184. 

contract prices for, iq 2, 42a 

cost of, 192, 420, 423, 425, 427, 429, 431, 433, 434* 436, 437. 
illustration, 147. 

Skidding methods, Alaska, 436. 

cypress region, 430. 

Lake States, 426. 

Northeast, 424. 

Northwest, 431. 

power, 196. 424, 427, 428, 43 °» 432 * 435 * 43 <>- 
simplification of, by felling, 90. 
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Skidding methods, small operations, 420, 422. 

southern yellow pine, 179, 180, 428. 
trails, 148, illustrations, 147, 148. 
wagon haul, 190. 

West Virginia, 435. 

yarding engine, 213, 432-434, 43$. 

Skid roads, 149, 219. 

Skids, balanced, for loading aerial tram trolleys, 223. 
cross, for an incline, 302. 
fender, timber slide, 230. 
hardwood, for log wagon, 189. 

Skid ways, 140. 

capacity, 142. 
construction, 140, 143, 144. 
decking logs on, 141. 
for dry land storage at a sawmill, 334, 
for a railroad haul, 143, 257. 
sled haul, 140. 
wagon haul, 143, 191. 
illustration, 142. 
sites for, 142. 143, 191, 257. 

Skipper, grab, 153, illustration, 153. 

Skipper road, West Virginia, 435, illustrations, 148, 152. 

Skippers, 148. 

Slack puller, cableway skidder, iqq, 200. 

Slack-rope power logging, 196, 208, 432, 436. 

Sledge, 82. 

Sleds, 155. 

bob, 158. 

chains for, 171. 

for a steam log hauler, 175. 

go-devil, 155. 

hauling with, 155, 170, 420, 423, 424, 427. 
jumbo, 159. 
lizard, 156. 
loading, 171. 

roads for, 161, 162, illustrations, 163, 165. 
scoot, 420. 

season for hauling with, 167. 

two-sled, 159, 162, 425, 427, illustration, 160. 

yarding, 157, 161, 425, illustration, 157. 

Slides, log, bibliography, 475. 
cost of, 241. 
curves on, 238. 
earth, 230. 

. grades, 236, 237. 

illustrations, 231 - 235, 238-240. 

Northeast. 425. 

Northwest, 433. 
operation of, 238. 
running, 236. 
speed, checking on, 240. 
timber, 230, 231. 

‘trail,” 230. 

West Virginia, 435. 
where built, 230. 

Sluice gates, logging dams, 354, illustrations, 354-357* 

Sluices, log. 394, 400, 401. 

Smith, Herbert Knox., on the stand of timber, 476. 

Snaking, animal, 146, 180, 184, 190, 420, 422, 425, 426, 428, 435. 
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Snaking, animal, crews, 154. 

drumming, 150. 
equipment for, 150. 

output, daily, for horses and mules, 154, 425. 
trails for, 148, illustration, 147. 
power, 196, 204, 205, 208, 424, 428, 430, 432, 435- 
animals for hauling cable, 207. 
capacity of machines, 207. 
crews, 206, 207, illustration, 205. 
operation of machines, 205, 207, 208, 2x3. 
portable machines for, 205. 
pullboats for, 208. 

Sniping logs, 105, an, 43 1 - 

Snow plow for a sled road, 167, 168, 170. 

Snow shed for a sled road, 166, illustration, 167. 

Snubbing machine for inclines, 298. 

Somerville, S. S., on building logging railroads, 296, 473. 

Sopris National Forest, stumpage values in, 17. 

Sorting gap, 365, illustrations, 366, 367. 

Sorting logs, 363, 365, 379- 
South, bummers, use of, 178. 

carts and cart roads, 181, 184. 

cars, logging, required on a logging operation, 320, 321. 
contract prices, logging, 192. 
cost of, fuel for locomotives, 314. 

railroad construction, 258, 202, 295. 
equipment for a log wagon, 189. 
logging with, animals, 154. 

bummers, 178. 
carts, 180. 
lizards, 156. 

power skidders, 196, 206, 208, 428. 
wagons, 185. 
wheeled vehicles, 178. 

motive power used on an operation, 320, 321. 
operations, logging, cypress, 430. 

portable mill, 417. 
southern yellow pine, 427. 
rafting in, 383, 384, 387. 
railroad right-of-way in, 251, 257. 
season for transporting logs by water in, 368. 
unloading log cars, 332. 

Southern Industrial and Lumber Review, 478. 

Southern Lumberman, 478. 

Southern Lumber Journal, 478. 

Southern pine region, camps, 62. 64, 70, 71, 428. 

contract price for skidding and hauling, 192. 

felling and log-making, 91, 97, 428. 

hauling, 178, 428. 

labor, 48, 91, 427, 533 - 

logging, equipment, 178, 180, 183, 185, 189 

portable mill operations, 417. 

power, 196, 203, 206. 

railroads, 257, 258, 262, 428. 

rolling stock for, 320, 321. 

season of, 427. 

skidding, 428. 

topography and bottom, 428. 
transport, 428. 
unloading log cars, 333. 
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Southern yellow pine, stumpage value of, 8, 541. 

Southwest, brush disposal in, 26. 

Southwest, use of wheeled vehicles for logging in, 178,181. 

Spark arrester, 30. 

boomerang, 33, illustration, 33. 

Radley-Hunter, 33, illustration, 34. 

Sequoia, 30, illustration, 31. 

South Bend, 31, illustration, 31. 
spark cap, 32, illustration, 32. 

Spaulding, V. M,, on the white pine, 24. 

Spenser, F. F., on logging in California, 472. 

Spikes, railroad, 288, 289. 

Spring board, 83, illustration, 83. 

Sprinkler for a sled road, 167, 168, illustration, 169. 

Spruce, black, 13. 

eastern, associated species of, 13. 

cross-cut saws for cutting, 75. 
floating ability of, 374. 
log lengths, 98. 

logs lost on drives, per cent of, 345. 

lumber cut, 1910, 13. 

markets, 13. 

iossing logs of, 105. 

stand per acre, 13. 

stand, total, in the United States, 4. 

storage capacity of one acre of water, 365. 

stumpage value of, 13. 

uses of, 13. 

Englemann, 17, 422. 
log lengths, 98. 
red, 13. 

resistance offered to cutting with a cross-cut saw, 76. 
Sitka, 14, 17. 

lumber grades manufactured from, 437. 
price, average retail, of lumber in .Alaska, 438. 
western, lumber cut, 1910, 17. 
markets, 17. 
stand per acre, 17. 
stand, total, in the United States, 4. 
stumpage value of, 17. 
uses of, 17. 
white, 13. 

Spur, logging railroad urr railroad spurs.) 

Stakes, log car, long, 310. 

patent drop, 316. 317. 
short. 315. 

Standards, relation between cords and, 112. 

Standard-gauge railroad. 240. 250. 

cars for, 3x5. 

Standard log lengths, no. 

Starbird. \Y. D.. on flumes. 413, 477. 

Steel. Francis. R., on flumes, 305. 306, 413, 477. 

Steel laying and removal, railroad. 200. 

Steinbus, Ferdinand, on aerial tramways. 220. 460. 

Stephen, John \\\, on lopping branches on logging operations, 470. 
Stimson. Charles \\\. on power logging in dr timber, 475, 

Storage and sorting facilities, log, 303. 

Storage Ixxuns. 304, 305. 

Storage sites for logs. 140. 101, 257, 330, 331. 

Storehouse, camp. 50-01. 
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Storms, influence on transport of timber, by water, 368. 
loss of logs by, when floated and rafted, 345. 
loss of timber by wind, 37. 

Straps for steel rails, 288, 289, illustration, 288. 

Stream bed and banks, abutments for, 360. 

artificial channels, 360. 
booms, 360, 379. 
improvement of, 359. 
pier dams, 359. 

Streams, drivable, requirements for a, 347. 
driving logs, on large, 379. 

on small, 375. 
floatable, 347. 
jams, log, on, 377, 379. 
navigable, 347. 

Stringer railroad, 245. 

cars for, 247. 
character, 246. 
construction of, 247. 
grades on, 246. 
maintenance of, 247. 
rails for, 246. 

West Virginia, 435. 

Stump or butt rot, 124. 

Stumps, blasting, 276. 
height of, 94. 
removal of, 258. 
waste in cutting high, 94. 

Stumpage values, 6, 8-23, 442, $39“54i* 

Sudworth, Geo. B., on conservative turpentining, 458, 477. 

Summary of logging methods, 415. 

Sunken logs, 344, 392. 

Surfacing railroads, 294. 

Surry Parker log loader, 328. 

Surveyor-general, Minnesota, 370, 372. 

Susquehanna River, loss of logs by floods on, 345. 

Swamping, 72, 98, 180, 184, 190, 211, 214, 215, 419, 422, 429, 435. 

Sweep, logs, 125. 

Switch, railroad, 290, illustration, 289. 
slide, 233. 

Sycamore, 23. 

floating ability of, 374. 

Tail tree, cableway skidder, 196 -198, illustration, 198. 
pullboat, 210. 

Tamping, explosives in a drill hole, 274. 
material for, 275. 

Tan bark, bibliography, 476. 

harvesting, 435, 459. 

season in which timber is peeled, 88, 435, 459, 463, 464. 
species from which secured, 88, 459. 
supply, source of, 459. 
thickness of bark, 462, 463. 
transportation of, 461, 465. 
weight of hemlock, 463. 
yield, chestnut oak, 464. 
hemlock, 462. 
tanbark oak, 465. 

Taxodium distichum, 11. 

Team boss, duties of, 191. 
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Tennessee, aerial tram in, 222. 

Tennessee, stumpage values in, 18. 

Tennessee river, logs lost on drives on, 345. 

Terminals, log flume, 404. 

Terms used in logging, 481. 

Texas, cableway skidder in, 203. 
stumpage values in, 541. 

Thompson, Jas. R., on the use of electricity in logging, 221, 475. 
Thuya plicata, 9, 14. 

Tiemann, H. D., on the log scale, 113, 126, 474. 

on loss in log scale due to center rot, 122. 

Tilia americana, 21. 

Timber, deadening, 89, 430, 431. 

felling (see felling timber), 
loss by storms, 37. 

loss through turpentine orcharding, 442. 

mine, transport in flumes, 394, 396, 410. 

ownership in the United States, 4, 5, 546. 

right-of-way, uses for, 258. 

stand of, by species, 4, 6 - 22. 

stand, total, in the United States, 3, 4, 475, 545. 

Timber bonds, 39, 476. 

Timber estimating, woodlots of Connecticut, 418. 

Timber rights, 251. 

Timber slides and chutes, (see Slides). 

Timber work for a railroad grade, 278. 

Timberlands in the United States, private ownership of, 546. 

The Timberman, 223, 281, 299, 305, 312, 330, 334, 478. 

Tongass National Forest, logging in, 437. 

stumpage values in, 17. 

Tongs, for animal skidding, 152, illustration, 151. 
for pullboat skidding, 212. 

Topography in various forest regions, 424, 426, 428, 432, 435. 
Towing rafts, cypress, 431. 

Pacific Coast, 390. 

Pacific Ocean, 391, 392. 

Towing booms, 360, 367, 382, 389. 

Traction engine, caterpillar gasoline tractor, 195. 
four-wheeled, 192. 
hauling log wagons with, 188. 

Holt three-wheeled, 193, illustration, 194. 
Tractive force of locomotives, 309. 

Tractor, caterpillar gasoline, 195. 

Tracy, John Clinton, on plane surveying, 256, 296, 473. 
Tramways, aerial, 222, 433, 435. 

capacity of, 223-225, 228. 
endless cable, 228. 
gravity, 222. 

illustrations, 224, 225, 227. 
single-wire, 222 - 225. 

Transport, rail, 242, 304, 425, 427, 428, 430, 432, 435. 
advantages of, 248. 
sled, 155, 170, 172. 
steam log hauler, 172. 
traction engines, 192. 
water, 341. 

alligator for towing logs, 377, 379 - 
boom companies, 369. 

liability of, 369. 
conduct of drives, 368. 
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Transport, water, cypress region, 431. 

disadvantages of, 343. 
drives, log, 368, 374, 375, 379. 
flumes, 394. 

hardwood logs, preparing for, 373. 

headworks for towing logs, 377, 379. 

in the Northeast, 425. 

in the Northwest, 432. 

in West Virginia, 436. 

labor, 374. 

log barges, 392. 

log storage and sorting facilities, 363. 
loss of logs attending, 344, 345, 346. 
on the Pacific Coast, 389. 
on the Pacific Ocean, 390. 
rafting works, 367. 
season for, 368. 
sorting equipment, 365. 
species that will float, 372. 

Trautwine, on amount of work performed with a churn drill, 270. 

on evaporation of water in locomotives, 314. 

Travois, 155. 

Trestle, construction of, 278, 281. 
cost of, 282. 

flume, 400, 401, 405, 408. 
for a railroad grade, 278. 
framed, 281. 
illustrations, 279, 282. 
pile, 278. 

Trestle bent, 278. 

Trolley, for an aerial tramway, 223, 225-227. 

for a cableway skidder, 198. 

Trucks, log, 318. 

Tsuga canadensis, 9, 459. 

Tsuga heterophylla, 9, 459. 

Tupelo, 23. 

Turney, Harry., on air brake equipment for logging trucks, 321, 474. 

Turnout, for a logging railroad, 290, illustration, 289. 

Turpentine, markets for, 457. 

production in 1911, 441. 
value of, 458. 

Turpentine, crude, distillation of, 455. 

Turpentine orcharding, 441. 

attitude of lumbermen towards, 442. 

bibliography of, 476. 

box system, chipping, 445. 

cornering, 445. 
cutting boxes, 444. 
dipping, 447. 

cost of operation, 443-445* 447, 44^, 45*, 45*, 454, 457- 
cup system, Gilmer-McCall, 454. 

Hertys cup and gutter, 440, illustrations, 
45 °- 45 *- 

McKoy, 453, illustration, 453. 
lease value of a “crop,’* 443. 
loss of timber from, 442. 
method of operation, 443. 
number of receptacles per tree, 444. 
raking, 448. 
scraping, 448. 
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Turpentine orcharding, size of tree worked, 444. 

species worked, 441. 
yield per “crop,” 457. 

Two-sled, binding chains for, 171. 
capacity, 172. 
character, 159. 
cost, 161. 
dimensions, 159. 
loading, 170. 
roads for a, 162. 

Ulmus americana, 22. 

Ulmus pubescens, 22. 

Ulmus racemosa, 22. 

Undercut, felling, 92, illustration, 92. 

Undercutters, 86, illustration, 86. 

Uniform center or circular rot, 121. 

cull table for, 123. 

method of discounting for, 121, 122. 

Unions, labor, 50, 71. 

Unloaders, power, for log cars, 334. 

Unloading log cars, 332. 

cableway system, 334. 
hand methods, 333. 

Hercules log unloader, 338. 
log dump, 334. 
power unloaders, 334. 
special device for, 339. 

Unloading log wagons, 191. 

Upson, A. T., on waste in logging and milling, 477. 

Value, sale, yellow pine lumber, 429. 

Van Orsdel, John P., on cableway loading system, 339, 473. 

on topographic surveys, 256, 474. 

Vehicles, wheeled, 178. 

bummers, 178. 
hauling with, 190. 
log carts, 180. 
mule carts, 185. 
roads for, 184, 190. 
two-wheeled, 178. 
wagons, 185. 

eight-wheeled, 188. 
equipment for, 189. 
four-wheeled, 186. 
six-wheeled, 188. 

Vermont, wage list, 534. 

Virginia, harvesting tanbark in, 463. 

stumjwige values in, 8, 22, 541. 

V011 Almburg, Dr. V. Angenholzer., on transport of logs in slides, 241, 475. 

Von Schrenck, Hermann., on the bluing and red rot of the western yellow pine, 
1 of>, 470. 

Wage lists, 520. 

Arkansas, 533. 

cypress region, Louisiana, 533. 
laike States, 532. 

Montana ami Idaho, 531. 

Ontario, Canada, 534. 

Pacific Coast, 534. 
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Wage lists, southern pine region, Texas, 533. 

Vermont, 534. 

Wages, log drivers, 375. 

portable mill operations, Connecticut, 419. 
small operations, Colorado, 421. 

Wagons, 185. 

cost of loading and hauling with, 186. 
dump, for moving earth, 265. 
eight-wheeled, 188, 428, illustration, 189. 
equipment for, 189. 

four-wheeled, 186, 428, illustration, 186. 
mule-carts, 185. 

on southern pine operations, 428. 
portable woodlot work in Connecticut, 420. 
six-wheeled, 188, 428. 
traction engines for hauling, 192. 

Walnut, black, 23. 

Wanigan, 375. 

Washington, legal fee for catching logs that are adrift, 346. 
log dump used in, 334. 
piling railroad in, 281. 

V-flume built in, 405. . 

Waste, daily cost of, for a logging locomotive, 314. 

Waste in log-making, 101, illustrations, 102, 103. 

Wastell, A. B., on a logging camp on wheels, 471. 

Water, amount consumed by logging locomotives, 314. 

amount required for flume operation, 410, 411. 

Water tank cars, 320. 

Water transport, (see transport, water). 

Wedges, 81, illustration, 81. 

Weight, logging locomotives, 304, 305, 307, 308. 
steel rails, 287. 

Weigle, W. G., on the aspens, 472. 

Wentworth, G. K., on a logging incline, 303, 473. 

West Coast Lumberman, 478. 

West Virginia, camps, 434. 

cost of logging, 436. 
felling and log-making, 435. 
labor, 434. 

legal fees for collecting logs that are adrift, 346. 

mountain logging in, 434. 

period of logging, 434. 

skidding, 435* 

stumpage values in, 13. 

topography and bottom, 435. 

transportation, 435. 

value of oak tanbark in, 463. 

Western Lumberman, 478. 

Western yellow pine, 8, (ser pine, western yellow). 
Wheelbarrows, moving earth with, 264. 

Whippoorwill switch for a timber slide, 233. 

Wild Ammonoosuc River, New Hampshire, log driving on, 379. 
Williams, Asa S., on logging by steam, 221, 303, 473, 475. 

on the mechanical traction of sleds, 176, 472. 
Willow, resistance of wood in cross-cut sawing, 76. 

Wind damage to standing timber, 37. 

Wisconsin, crib dam in, 351. 

stumpage values in, 539. 

Wood, A. B., on topographic mapping, 256, 474. 

Wood Craft, 478. 
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Wood Worker, 478- 

Woolsey, Jr., Theodore S., on National Forest timber sale contract, 47L 
on scaling government timber, 126, 475. 
on the western yellow pine in Arizona and New Merino. 
26, 470. 

Workmen’s compensation acts, 51. 

Works, rafting, 367, 368. 

Worm holes in logs, 96. 

Wyoming, a flume in, 409. 

Yarding engine, cost of, 214. 

crew for, 215. 
daily output, 217. 
duplex, 217. 

loading log cars with a, 329. 

logging in the Northwest with, 213, 432. 

method of operation, 214. 

size of, 213, 217. 

Yarding logs, Alaska, 436, 437. 

Colorado, 423. 

Northeast, 161, 425. 

Northwest, 213, 432-434, 437. . 

Yarding sled, 157. 

capacity, 158. 

construction, 157. 

cost of hauling logs on a, 158. 

fastening logs on a, 158, illustration, 158. 

roads for a, 161, illustrations, 162, 163. 

Yellow pine, blasting stumps of, 276. 

contract prices for skidding and hauling, 192. 

Yield, tanbark, chestnut oak, 464. 

hemlock, 462. 
tanbark oak, 465. 

Ziegler, E. A., on standardizing log measures, 113, 126, 47s. 

Zon, Raphael., on chestnut in southern Maryland, 88. 

on factors influencing the volume of wood in a cord, 115, 126, 475. 
on foreign sources of timber supply, 476. 

on management of second-growth in the southern Appalachians, 
47 1 * 


Digitized by LjOoq Le 



SHORT-TITLE CATALOGUE 

OF THE 

PUBLICATIONS 

JOHN WILEY°& SONS, Inc. 

NEW YORK 

London: CHAPMAN St HALL. Limit ad 
Montreal, Can.: RENOUF PUB. CO. 

ARRANGED UNDER SUBJECTS 

Descriptive circulars sent on application. Books marked with an asterisk (*) are 
sold at net prices only. All books are bound in cloth unless otherwise stated. 


AGRICULTURE—HORTICULTURE-FORESTRY, 

Arms by—P rinciples of Animal Nutrition.8vo. $4 00 

Bowman—F orest Physiography.8vo. *5 00 

Bryant—H and Boole of Logging. (Ready, Fall 1013) 

Budd and Hansen—A merican Horticultural Manual: 

Part I. Propagation. Culture, and Improvement.12mo. 1 

Part II. Systematic Pomology.12mo. 1 

Elliott—E ngineering for Land Drainage.12mo. 2 

Practical Farm Drainage. (Second Edition. Rewritten).12mo, I 

Fuller—D omestic Water Supplies for the Farm.,.8vo. *1 

Graham—T ext-book on Poultry. (In Preparation.) 

Manual on Poultry (Loose Leaf Lab. Manual). (In Preparation.) 

Graves—F orest Mensuration.8vo, 4 

Principles of Handling Woodlands.Small 8vo, *1 

Green—P rinciples of American Forestry.12mo, 1 

Grotenfelt—P rinciples of Modem Dairy Practice. (Woll.) .12mo, 2 

Hawley and Hawes—F orestry in New England.8vo. *3 

Herrick—D enatured or Industrial Alcohol.8vo, *4 

Howe—A gricultural Drafting.oblong quarto. *1 

Reference and Problem Sheets to accompany Agricultural Drafting, each *0 

Keitt—A gricultural Chemistry Text-book . (In Preparation.) 

Laboratory and Field Exercises in Agricultural Chemistry 

(In Preparation.) 

Kemp and Waugh—L andscape Gardening. (New Edition.Rewritten). 12mo, *1 

Larsen—E xercises in Dairying (Loose Leaf Field Manual).4to. paper. *1 

Single Exercises each. .*0 

and White—D airy Technology.Small 8vo. # t 

Levison—S tudies of Trees. Loose Leaf Field Manual. 4to, pamphlet form. 

Price from 3-10 cents net, each, according to number of pages. 

McCall—C rops and Soils (Loose Leaf Field Manual). ... (In Preparation.) 

Soils (Text-book). . (In Preparation.) 

McKay and Larsen—P rinciples and Practice of Butter-making. 8vo, *1 50 

Maynard—L andscape Gardening as Applied to Home Decoration. . . 12mo. 1 50 

Moon and Brown—E lements of Forestry. .. ... (In Preparation.) 

Record—I dentification of the Economic Woods of the United States. . 8vo, *1 25 
RbcKNAgbl—T heory and Practice of Working Plans (Forest Organi¬ 
sation).8vo, *2 00 
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Sawde *% oh —Insect Peru of Parra, Garden, and Orchard..Small B*o.*SS «•' 

and Praia* -Injurkm* Insect*..(ia Prepmrmlum.) 

Studies in Insect*. (is Pr gp m mtiam. ) 

Schwarz Longleaf Pine in Virgin P orest. 12mo. 

Bolotaaoff- Pidd Book (or Street-tree Mapping.12mo. 

In lot* of one dozen. 

Shade Tree* in Town* and Cities. 8to. 

Stocraaidok Rock* and Soils .8to, 

Wintom- Mu.rwopy of Vegetable Poods. Large 8ro. 

Woll-- Handbook for Parmer* and Dairymen. 16mo. 

Yba w— E*era*e* on Market Gardening (Loose Leaf Field Manual). 


(is Pre pmrmti om.) 


ARCHITECTURE. 


Atkinson—O rientation of Buildings or Planning for Sunlight.8wo, 

Baldwin Steam Heating for Buildings.!2mo. 

Buko -Buildings and Structures of American Railroads.4to» 

Biakmikh Architectural Iron and Steel.8vo. 

Compound Riveted Girders as Applied in Buildings.8 to. 

Planning and Construction of High Office Buildings.8vo, 

Skeleton Construction in Buildings.8vo, 

Baioos Modern American School Buildings.8vo, 

BvftNk Inspection of Materials and Workmanship Employed in Construc¬ 
tion .l(Vmo, 

Caaprntkr Heating and Ventilating of Buildings.8vo, 

CoMTIlKLl. Allowable Pressure on Deep Foundations.12mo, 

Hi kkl Building Stones and Clays.8vo, 

Pkhitao Architectural Engineering.8vo, 

Fire Prevention and Fire Protection.16mo. mor., 

Fireproofing of Steel Buildings. 8vo, 

Gbkhakd - Guido to Sanitary Inspections.12mo, 

Modern Baths and Bath Houses.8vo, 

Sanitation of Public Buildings.12mo, 

Theatre Fires and Panics.12mo, 

The Water Supply, Sewerage and Plumbing of Modern City Buildings, 

8 vo. 

Oarrnk— Elements of Heating and Ventilation.8vo. 

Howr Agricultural Drafting.oblong quarto. 

Reference ancl Problem Sheets to accompany Agricultural Drafting, 

each. 

and Greenberg—Architectural Drafting.oblong quarto, 

Johnson-- Statics by Algebraic and Graphic Methods.8vo, 

Kki.laway —How to Lay Out Suburban Home Grounds.8vo, 

Kiuokm -Architects' and Builders’ Pocket-book.16mo, mor., 

Mkhkii.l Stones for Building and Decoration.8vo, 

Monck roN Stair-building.*.4to, 

Patton -Practical Treatise on Foundations.8vo, 

Peabody Naval Architecture.8vo, 

Ruk Concrete-block Manufacture.8vo, 

Riciikv Handbook for Superintendents of Construction.lOmo, mor., 

Huihling Foreman’s Pocket Book and Ready Reference.. . . 16mo, mor.. 
Building Mechanics’ Ready Reference Series: * 

Carpenters’ and Woodworkers’ Edition.16mo, mor.. 

Cement Workers’ and Plasterers' Edition.16mo, mor.. 

Plumbers*, Steam-Fitters’, and Tinners' Edition.16mo. mor.. 

Stone- and Brick-masons’ Edition.16mo, mor.. 

Km* Building Stones and Clay Products.8vo. 

Haiiin House Painting (Glazing, Paper Hanging and Whitewashing). 12mo, 

Himiumt and Hu.i.in --Modern Stonc-cutting and Masonry.8 yo, 

Snow Piuu ip.il Species of Wood.8vo, 

WaiI Engineering and Architectural Jurisprudence.8vo, 

Sheep. 

Law of Contracts...8vo, 

Law nl Opeialums Preliminary to Construction in * Engineering and 
Architecture.8 to. 

Sheep. 
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Wilson—A ir Conditioning.12mo. fl 50 

Worcester and Atkinson—S mall Hospitals. Establishment and Mainte¬ 
nance. Suggestions for Hospital Architecture, with Plans for a Small 
Hospital.12mo, 1 25 

ASSAYING. 

Betts—L ead Refining by Electrolysis.8vo, 4 00 

Fletcher—P ractical Instructions in Quantitative Assaying with the Blow¬ 
pipe.16mo. mor.. 1 

Furman and Parooe—M anual of Practical Assaying. 8vo, 3 

Lodge—N otes on Assaying and Metallurgical Laboratory Experiments. 8vo. 3 

Low—Technical Methods of Ore Analysis.8vo, 3 

Miller—C yanide Process.12mo. 1 

Manual of Assaying.-.12mo. 1 

Minet—P roduction of Aluminum and its Industrial Use. (Waldo).. 12rao. 2 
Price and Meade—T he Technical Analysis of Brass and the Non-Ferrous 

Alloys.12mo, *2 

Ricketts and Miller—N otes on Assaying.8vo. 3 

Robins and Lenglen—C yanide Industry. (Lb Clerc.).8 vo, 4 

Seamon—M anual for Assayers and Chemists.Small 8vo, *2 

Ulkb—M odem Electrolytic Copper Refining.8vo, 3 

Wilson—C yanide Processes...12mo. 1 

ASTRONOMY. 

Comstock—F ield Astronomy for Engineers.8vo, 2 

Craig—A zimuth.4to, 3 

Crandall—T ext-book on Geodesy and Least Squares..8vo, 3 

Doolittle—T reatise on Practical Astronomy.8vo, 4 

Hayford—T ext-book of Geodetic Astronomy.8vo, 3 

Hosmer—A zimuth.16mo, mor., 1 

Text-book on Practical Astronomy.8vo. # 2 

Merriman—E lements of Precise Surveying and Geodesy.8vo, 2 

Michie and Harlow—P ractical Astronomy.8vo, *3 

Rust—E x-meridian Altitude. Azimuth and Star-Finding Tables.8vo, 5 

White—E lements of Theoretical and Descriptive Astronomy.12mo, *2 

BIOLOGY. 

Cohnheim—E nzymes.12mo, *1 

Davenport—S tatistical Methods with Special Reference to Biological 

Variation..Ifirao. mor., I 

Effront and Prescott—E nzymes and Their Applications.8vo. 3 

Euler and Pope—G eneral Chemistry of the Enzymes.8vo, *3 

Mast—L ight and Behavior of Organisms.8vo. *2 

Prescott and Winslow—E lements of Water Bacteriology, with Special 
Reference to Sanitary Water Analysis. Third Edition, Rewritten. 

Small 8vo. *1 75 

Ward and Whipple—F reshwater Biology.(/a Prtts.) 

Whipple—T he Microscopy of Drinking Water.8vo, 3 50 

Winslow—T he Systematic Relationship of the Coccacen.Small 8vo, 2 50 

CHEMISTRY. 

Abderhalden—P hysiological Chemistry in Thirty Lectures. (Hall and 

Defren).8 vo, *5 00 

Abegg—T heory of Electrolytic Dissociation, (von Ends.).12 mo, *1 25 

Alexeyeff—G eneral Principles of Organic Syntheses. (Matthews.). . 8 vo, 3 00 
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SANDERSON— iQWt P«lt of 

and PuaIR- 5—Injurious Ltufl 
Studies in Insceu .. I 
Schwab—L ongleaf Pine in \ * 
Solotar off—F ield Book for »*% 
In lots of one dorm , 1 

Shade Trues in Towns *mjl 
SrocKBRinoE—Rocks and SotM 
Winiov—M icrwscopy of 
Wo ll— Handbook for Furmtn 1 
Ye aw— Exercises on Marked Cm 


a! 

ATKTNSON—Orientation of Bn 
Baldwin—S team Heating lor m 
BeHG—B uildings and Struclun* 
Birkhire—A rchitectural Iron I 
Compound Riveted Girdflfl 
Planning and Constructing^ 
Skeleton Construction in ll. 
Briggs—M odern A merit an $4M 
Byrne— Inspection of M&tcnaB 
tlnn , . M 

Carpenter—H eating and Yen® 
CoJiT HELL— Allowable PtrrSure J 
Eckel—B uilding Stonea and (J 
FreitaG— Architectural Engtu® 
Fire Prevention and Fire {Si 
Fireproofing' of Steel Build** I 
C e » h a R t>—Gu idc t o San itary | 
Modern Bat ha ami Bath M ‘ 
Sanitation of Public Buildup 
Theatre Fires and Panics^ 
The Water Supply, Sewer ^5 

Greene—E lement* of Heating Jj 
H ow e— Agricultural Draf ti n g« M 
Reference and Problem 

and Greenberg—Architect® 
Johnson—S tatics hy Algebraic I 
K ellawav—H ow to Lay Out I® 
Kipper— Architects' and Build® 
M ehh ill—S tones for Budding M 
Monckion—S t air-build iuH. . J 

Patton—P ractical Treatim* mr ■ 
Pea bgpv— Naval Arrhiterture ■ 
Rica—Concrete-block Manu f a* » 
Rickey Handbook for Suji«fiit 
Building Foreman* Pockar I 
Building Mechanic*' Ready I 
Carpenter* * and W»« 
Cement Workers' iwM 
PIumbers J . Stcnm* Fta 
Stone- and Jlrick m** I 
Ries—B uiMinc Scone* and OtJ 
Sabin- House Painting (GlaiingM 
Siebrrt and Biggin—M odem 
Snow—P rincipal Spedet of W 
Wait —Engineering and Are hi t en 

Law of Contracts ....... .M 

Law of Operation* Prelum I 
Architecture. , r r , 





leman—T ext-book of Organic Chemistry. (Walker and Mott.).. 8 vo, $2 
. y—A nalysis of Paint ani Varnish Products.Small. 8 vo, *2 

* I^ead and Zinc Pigments.Small 8 vo, *3 

" vivs—Oil-chemists' Handbook. 8 vo. 3 

'.on—D irections for Laboratory Work in Physiological Chemistry. . 8 vo, 1 

son—R apid Methods for the Chemical Analysis of Special Steels. Steel¬ 
making Alloys and Graphite.Small 8 vo, 3 

n—Agricultural Chemistry.(/* Preparation .) 

u'er—S pectrum Analysis. (Tingle.). 8 vo, 3 

■ r-Cohn—A pplication of Some General Reactions to Investigations in 

Organic Chemistry. (Tingle.) .12mo. 1 

i-Winton—P ood Inspection and Analysis. Third Edition. Rewritten 

by Dr. Andrew L. Winton. 8 vo. 7 

Electrochemistry of Organic Compounds. (Lorenz.). 8 vo, 3 

-Notes on Assaying and Metallurgical Laboratory Experiments. . 8 vo. 3 

Technical Method of Ore Analysis. 8 vo. 3 

Paint for Steel Structures.12mo. 1 

-Techno-cbemical Analysis. (Cohn.) .12mo, 1 

/ and Larsen—P rinciples and Practice of Butter-making. 8 vo, *1 

-Modern Pigments and their Vehicles.12mo. 2 

\—Laboratory Guide to Qualitative Analysis with the Blowpipe. 

12 mo, *0 

. -Examination of Water. (Chemical and Bacteriological.).. . . 12mo. 1 

aer-supply. (Considered Principally from a Sanitary Standpoint.) 

8 vo, 4 

wson—F irst Principles of Chemical Theory. 8 vo. *1 

.ws—Laboratory Manual of Dyeing and Textile Chemistry_ 8 vo, 3 

tile Fibres. Third Edition. Rewritten . 8 vo, *4 

Determination of Radicles in Carbon Compounds. (Tingle.) 

Third Edition. 12 mo. *1 

-Cyanide Process. 12 mo. 1 

lual of Assaying.12mo, 1 

Production of Aluminum and its Industrial Use. (Waldo.) . . 12mo, 2 

■■taedt—T echnical Calculations for Sugar Works. (Bourbakis.) 

12 mo, *1 

- Elementary Text-book of Chemistry.12mo, 1 

-Elements of Physical Chemistry. 12 mo, 3 

-deal Chemistry for Electrical Engineers. 12 mo. *1 

Experiments in Organic Chemistry.12mo. *0 

\nes of Organic Chemistry.12mo, *1 

Calculations used in Cane-sugar Factories.lOmo, mor., 1 

■Iistory of Chemical Theories and Laws . 8 vo. *1 

N—General Method for the Identification of Pure Organic Com¬ 
pounds. Vol. I. Compounds of Carbon with Hydrogen and 

Oxygen.. Large 8 vo. 5 

It. Nitrogenous Compounds . (In Preparation.) 

III. The Commercial Dyestuffs .Large 8 vo, 5 

Analysis of Drugs and Medicines . 12m<>. *3 

- Conversations on Chemistry. Part One. (Ramsey.) ... I 2 nv>, 1 

Part Two. (Tl’RNBt'LL.). 12mo. 2 

- ’uction to Chemistry. (Hall and Williams.) .Small Hvo. *1 

Standage—D yeing and Cleaning of Textile Fabrics.12mo, 2 

Practical Test Book of Chemistry .12mo. *1 

rtvsical Chemistry in the Service of Medicine. (Fischer.).. 12 mo, *! 25 

Mkaloids and their Chemical Constitution. (Biddle.). . . . Hvo. 5 00 

# and Winslow—E lements of Water Bacteriology, with Special 
Reference to Sanitary Water Analysis. Third Edition. Rewritten. 

Small Hvo. *1 75 

B »uide to Piece-Dyeing. Hvo. *25 (X) 

and Woodman—A ir, Water, and Ft»od from a Sanitary Stand- 

lint. 

tnd Miller — Notes on Assaying. Hvo. 

Disinfection and the Preservation of Food... Hvo. 

■•mentary Manual for the Chemical LaUiratory.Svo, 

d Lenglen—C yanide Industry. (LeClkrc.) .Hv 

Txerciscs in Industrial Chemistry (Loose Leaf Laboratory Manual). 

■ (In Preparation.) 

* 5 


Hvo. 

2 

00 

Hvo. 

3 

00 

Hvo. 

4 

00 

Svo. 

1 

25 

Hvo. 

4 

00 
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00 

50 


*1 00 


2 50 


Allen (C. M.)—Exercises in General Chemistry, (Loose Leaf Laboratory 

Manual)..Oblong 4to, paper.Ml 00 

Single Exercises, each. *0 02 

Exercises in Quantitative Analysis (Loose Leaf Labaratory Manual). 

4to. paper, # 0 85 

Single Analysis from 5-10 cents net, each, according to number of pages. 

Allen (J. A.)—Tables for Iron Analysis.Svo, 

Armsby—P rinciples of Animal Nutrition.8vo, 

Arnold—C ompendium of Chemistry. (Mandel.) .Small 8vo, 

Aungst—T echnical Chemical Analysis (Loose Leaf Laboratory Manual). 

4to, paper, 

Single Analysis from 5-10 ceuts net, each, according to number of pages. 
Bernadou—S mokeless Powder.—Nitro-cellulose, and Theory of the Cellu¬ 
lose Molecule.12mo, 

Biltz—I ntroduction to Inorganic Chemistry. (Hall and Phelan.). . 12mo, # 1 25 
Laboratory Methods of Inorganic Chemistry. (Hall and Blanchard.) 

8 vo, 3 00 

Bingham and White—L aboratory Manual of Inorganic Chemistry. .. . 12mo, # 1 00 
Bivins—E xercises in Qualitative Chemical Analysis (Loose Leaf Lab. 

Manual).4to, paper, including work sheet, *1 00 

Single Analysis 5, 10 and 15 cents net, each, according to number of pages. 

Single work sheets, each. *0 01 

Blanchard—S ynthetic Inorganic Chemistry.12mo, *1 

Bottler—G erman and American Varnish Making. (Sabin.).. . Small 8vo, *3 

Browne—H andbook of Sugar Analysis.8vo, *6 

Sugar Tables for Laboratory Use.8vo, *1 

Browning—I ntroduction to the Rarer Elements.8vo, *1 

Brunswig—E xplosives. (Munroe and Kibler) .Small 8vo. *3 

Charnot—M icrochemical Methods.(/» Preparation). 

Claassen—B eet-sugar Manufacture. (Hall and Rolfe.).8 vo, 

Classen—Q uantitative Analysis by Electrolysis. (Hall).8 vo. 

Cohn—I ndicators and Test-papers.12mo. 

Tests and Reagents.8vo, 

Cooper—C onstitutional Analysis by Physico-chemical Methods (Inorganic). 

(In Preparation.) 

Danneel—E lectrochemistry. (Merriam.) .12mo, 

Dannerth—M ethods of Textile Chemistry.12mo, 

Duhem—T hermodynamics and Chemistry. (Burgess.).*.8 vo, 

Eissler—M odern High Explosives.8vo. 

Ekeley—L aboratory Manual of Inorganic Chemistry.12mo. *1 

Fletcher—P ractical Instructions in Quantitative Assaying with the Blow¬ 
pipe.16mo. mor., 

Fowler—S ewage Works Analyses.!2mo, 

Fresenius—M anual of Qualitative Chemical Analysis. (Wells.).8 vo, 

Manual of Qualitative Chemical Analysis. Part I. Descriptive. 

(Wells.).8 vo. 

Quantitative Chemical Analysis. (Cohn.) 2 vols.Svo, 

When Sold Separately, Vol. I, $6. Vol. II. 18. 

Fuertes—W ater and Public Health.12mo, 

Fuller—Q ualitative Analysis of Medicinal Preparations.. 12mo, 

Furman and Pardoe—M anual of Practical Assaying.8vo, 

Getman—E xercises in Physical Chemistry.12mo, 

Outlines of Theoretical Chemistry. (Realy Fall, 1913.) 

Gill—G as and Fuel Analysis for Engineers.12mo, 

Gooch—M ethods in Chemical Analysis.Svo, 

and Browning—O utlines of Qualitative Chemical Analysis. . Small Svo. *1 

Grotenfelt—P rinciples of Modern Dairy Practice. (Woll.).12 mo. 2 

Groth—I ntroduction to Chemical Crystallography. (Marshall.)... 12mo, I 

Hammarsten—T ext-book of Physiological phemistry. (Mandel.) . . . .8 vo, *4 

Hanausek—M icroscopy of Technical Products. (Winton.).8 vo, 5 

Haskins—O rganic Chemistry.12mo. *2 

Herrick—D enatured or Industrial Alcohol.8vo, *4 

Hinds—I norganic Chemistry. Svo, 3 

Laboratory Manual for Students.12roo, *1 

Hollbman—L aboratory Manual of Organic Chemistry for Beginners. 

(Walker.) .12mo, *1 

Text-book of Inorganic Chemistry. (Cooper.) .Svo, 2 

4 


*3 

*2 

2 

3 


*1 

2 

4 

4 


1 

2 

5 

3 

12 

1 

*1 

3 

*2 

1 

*4 
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Holleman—T ext-book of Organic Chemiatry. (Walker and Mott.)..8vo. $2 

Holey—A nalysis of Paint anJ Varnish Products.Small. 8vo, # 2 

Lead and Zinc Pigments.Small Hvo. *3 

Hopkins—O il-chemists' Handbook.8vo. 3 

Jackson—D irections for Laboratory Work in Physiological Chemistry. .8vo, 1 

Johnson—R apid Methods for the Chemical Analysis of Special Steels. Steel¬ 
making Alloys and Graphite.Small 8vo, 3 

Keith—A gricultural Chemistry. (In Preparation.) 

Landauer—S pectrum Analysis. (Tingle.) .8vo. 3 

Lassar-Cohn—A pplication of Some General Reactions to Investigations in 

Organic Chemistry. (Tingle.) .12mo, I 

Lbach-Winton—F ood Inspection and Analysis. Third Edition. Rewritten 

by Dr. Andrew L. Winton.8vo, 7 

L6b—E lectrochemistry of Organic Compounds. (Loren*.) .8vo, 3 

Lodge—N otes on Assaying and Metallurgical Laboratory Experiments. . 8vo, 3 

Low—Technical Method of Ore Analysis.8vo. 3 

Lowe—P aint for Steel Structures .12mo. 1 

Lunge—T echno-chemical Analysis. (Cohn.) .12mo. I 

McKay and Larsen—P rinciples and Practice of Butter-making.8vo, *1 

Mai re—M odern Pigments and their Vehicles.12mo, 2 

Martin—L aboratory Guide to Qualitative Analysis with the Blowpipe. 

12mo. *0 

Mason—E xamination of Water. (Chemical and Bacteriological.)., . . 12mo. 1 

Water-supply. (Considered Principally from a Sanitary Standpoint.) 

8 vo, 4 

Mathewson—F irst Principles of Chemical Theory.8vo. *1 

Matthews—L aboratory Manual of DycinR and Textile Chemistry-8vo, 3 

Textile Fibres. Third Edition. Rewritten. 8vo, *4 

Meyer—D etermination of Radicles in Carbon Compounds. (Tingle.) 

Third Edition.12mo. *1 

Miller—C yanide Process.12mo, 1 

Manual of Assaying.12mo, 1 

Minet—P roduction of Aluminum and its Industrial Cse. (Waldo.) . 12mo. 2 

Mittelstaedt—T echnical Calculations for Sugar Works. (Bourbakis.) 

12mo, *1 

Mixter—E lementary Text-book of Chemistry.12mo, 1 

Morgan—E lements of Physical Chemistry.12mo. 3 

Physical Chemistry for Electrical Engineers.12mo. *1 

Moore—E xperiments in Organic Chemistry.12mo, *0 

Outlines of Organic Chemistry. 12mo, *1 

Morse- Calculations used in Cane-sugar Factories.lOmo, mor., 1 

Muir—H istory of Chemical Theories and Laws . 8vo, *4 

Mullikex—G eneral Method for the Identification of Pure Organic Com¬ 
pounds. Vol. I. Compounds of Carbon with Hydrogen and 

Oxygen.. Large Hvo, 5 

Vol. II. Nitrogenous Compounds . {in Preparation.) 

Vol. III. The Commercial Dyestuffs .Large Hvo. 5 

Nelson—A nalysis of Drugs and Medicines . 12mo. *3 

Ostwald—C onversations on Chemistry. Part One. (Rxmsey.) . . 12mo, 1 

Part Two. iTvrnbui t.) I2m<>, 2 

Introduction to Chemistry. (H.ul and Williams.). Small Hvo. *1 

Owen and Standage -Dyeing and Cleaning of Textile Fabrics.I2mo. 2 

Palmer -Practical Test Book >,f Chemistry .12mo, *1 

Pauli—P hysical Chemistry in the Servne of Meduine. (Fincher.). 12mo, *1 

Pictet- -Alkaloids and their Chemical Constitution. (Biddik.). Hvo. 5 

Prescott and WiNxiow— Elements of Water Bacteriology, with Special 
Reference to Sanitary Water Analysis. Third Edition. Rewritten. 

Small Hvo. *1 

Reisig—G uide to Piece-Dyeing. Hvo. *25 

Richards and Woodman—A ir, Water, and Pood from a Sanitary Stand¬ 
point . 8vo, 2 

Ricketts and Miller - Notes on Assaying. Hvo. 3 

Rideal— Disinfection and the Preservation of Food.Hvo, 4 

Riggs—E lementary Manual for the Chcmual Laboratory. Hvo, 1 

Rohine and Lenglen- Cyanide Industry. (Le Cikiu.» . Hvo, 4 

ROGERS—Exercises in Industrial Chemistry (Loose Leaf Laboratory Manual). 

(in Preparation.) 
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00 
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Ruddiman—I ncompatibilities in Prescriptions.8vo, $2 

Whys in Pharmacy.12mo, 1 

Ruhr—E lements of Metallography. (Mathewson.) .8vo, *3 

Sabin—I ndustrial and Artistic Technology of Paint and Varnish.8vo. 3 

Salkowski—P hysiological and Pathological Chemistry. (Omdorff.).. .8vo. 2 

Schimpf—E ssentials of Volumetric Analysis.Small 8vo, *1 

Manual of Volumetric Analysis.8vo, 5 

Qualitative Chemical Analysis.8vo. *1 

Seamon—M anual for Assayers and Chemists.Small 8vo, *2 

Smith—L ecture Notes on Chemistry for Dental Students.8vo, *2 

Spencer—H andbook for Cane Sugar Manufacturers.IBmo, mor., 3 

Handbook for Chemists of Beet-sugar Houses.16mo, mor., 3 

Stockbridge—R ocks and Soils.8vo, 2 

Stone—P ractical Testing of Gas and Gas Meters.8vo, 3 

Tillman—D escriptive General Chemistry.8vo, *3 

Elementary Lessons in Heat.8vo, *1 

Treadwell—Q ualitative Analysis. (Hall.) .8vo, 3 

Quantitative Analysis. (Hall.) ..*.8vo. 4 

Turneaure and Russell—P ublic Water-supplies.8vo, 5 

Venable—M ethods and Devices for Bacterial Treatment of Sewage. . .8vo, 3 

Ward and Whipple—F reshwater Biology. (In Press.) 

Ware—B eet-sugar Manufacture and Refining. Vol. I.8vo, 4 

Vol. II.8vo, 5 

Washington—M anual of the Chemical Analysis of Rocks.8vo, 2 

Weaver—M ilitary Explosives.8vo, *3 

Wells—L aboratory Guide in Qualitative Chemical Analysis.8vo, 1 

Short Course in Inorganic Qualitative Chemical Analysis for Engineering 

Students.12mo, 1 

Text-book of Chemical Arithmetic.12mo, 1 

Whipple—M icroscopy of Drinking-water.8vo. 3 

Wilson—C yanide Processes.12mo. 1 

Winton—M icroscopy of Vegetable Foods. . . .8vo, 7 

Zsigmondy—C olloids and the Ultramicroscope. (Alexander.) 


CIVIL ENGINEERING. 

BRIDGES AND ROOFS. HYDRAULICS. MATERIALS OF ENGINEE 
ING. RAILWAY ENGINEERING. 

American Civil Engineers’ Pocket Book. (Mansfield Mbrriman. 

Editor-in-chief.).16mo, mor.. *5 

Baker—E ngineers’ Surveying Instruments.. 12mo, 3 

Bixby—G raphical Computing Table.Paper 19i X24J inches, 0 

Breed and Hosmbr—P rinciples and Practice of Surveying. 

Vol. I. Elementary Surveying.8vo. 3 

Vol. II. Higher Surveying.8vo. 2 

Burr—A ncient and Modern Engineering and the Isthmian Canal.8vo. *3 

Comstock—F ield Astronomy for Engineers. k . . .8vo, 2 

Corthell—A llowable Pressure on Deep Foundations.12mo, *1 

Crandall—T ext-book on Geodesy and Least Squares.8vo, 3 

Davis—E levation and Stadia Tables.8vo, 1 

Elliott—E ngineering for Land Drainage.12mo. 2 

Fiebeger—T reatise on Civil Engineering.^vo, *5 

Flemer—P hototopographic Methods and Instruments. 8vo, 5 

Folwkll-—S ewerage. (Designing and Maintenance.).8vo, 3 

Freitag—A rchitectural Engineering.8vo. 3 

Hatch and Rick—T ables of Quantities for Preliminary Estimates. . . 12mo, *1 

Hayforo -Text-book of Geodetic Astronomy.8vo. 3 

Hewing Ready Reference Tables (Conversion Factors.).16mo. mor., 2 

Hess Graphics and Structural Design.8vo, *3 

llosMi'K ..16mo, mor., 1 

Text -book on Practical Astronomy.8vo. 2 00 

Howe Retaining Walls for Earth.12mo, 1 25 

C> 
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Ives—A djustments of the Engineer’s Transit and Level.16mo, bds.,*$0 25 

and Hilts—P roblems in Surveying. Railroad Surveying and Geod¬ 
esy.16mo, mor„ 1 

Johnson 0* B.) and Smith—T heory and Practice of Surveying. Small 8vo, *3 

(L. J.)—Statics by Algebraic and Graphic Methods.8vo, 2 

Kinnicutt, Winslow and Pratt—S ewage Disposal.Hvo. *3 

Kirby—E lements of Specification Writing.8vo, *1 

Mahan—D escriptive Geometry.8vo, *1 

Merriman—E lements of Precise Surveying and Geodesy.8vo, 2 

and Brooks—H andbook for Surveyors.16mo. mor., 2 

Nugent—P lane Surveying.8vo, 3 

Ogden—S ewer Construction.8vo. 3 

Sewer Design.12mo. 2 

and Cleveland—P ractical Methods of Sewage Disposal for Resi¬ 
dences, Hotels, and Institutions. . 8vo, *1 

Parsons—D isposal of Municipal Refuse.8vo. 2 

Patton—T reatise on Civil Engineering.8vo, half leather, 7 

Reed—T opographical Drawing and Sketching.4to, 5 

Riemer—S haft-sinking under Difficult Conditions. (Corning and Peels.) 

8vo, 3 

Siebert and Biggin—M odern Stone-cutting and Masonry.8vo, 1 

Smith—M anual of Topographical Drawing. (McMillan.) .8vo. 2 

Soper—A ir and Ventilation of Subways.12mo, 2 

Tracy—E xercises in Surveying.12mo, mor., *1 

Plane Surveying. .16mo, mor., 3 

Venable—G arbage Crematories in America.8vo, 2 

Methods and Devices for Bacterial Treatment of Sewage..8vo. 3 

Wait—E ngineering and Architectural Jurisprudence.8vo, 8 

Sheep, 6 

Law of Contracts. 8vo, 3 

Law of Operations Preliminary to Construction in Engineering and 

Architecture.8vo. 5 

Sheep, 5 

Warren—S tereotomy—Problems in Stone-cutting.8vo, 2 

Waterbury—V est-Pocket Hand-book of Mathematics for Engineers. 

2| X5J inches, mor., *1 

Enlarged Edition. Including Tables.mor., *1 

Webb—P roblems in the Use and Adjustment of Engineering Instruments. 

lflrao, mor.. 1 20 

Wilson—T opographic, Trigonometric and Geodetic Surveying.8vo, 3 55 


BRIDGES AND ROOFS. 

Bishop—D rafting Forms. Loose Leaf Sheets, each. *0 02 

Structural Details of Hip and Valley Rafters.Oblong large 8vo. *1 75 

Structural Drafting. (In Prejt.) 

Boller—P ractical Treatise on the Construction of Iron Highway Bridges 

8vo, 2 00 

Thames River Bridge.Oblong paper, *5 00 

Burr—S uspension Bridges. (Ready, Fall 1013) 

and Falk—D esign and Construction of Metallic Bridges.8vo, 5 OO 

Influence Lines for Bridge and Roof Computations.Hvo. 3 00 

Du Bois—Mechanics of Engineering. Vol. II .Small 4to. 10 00 

Foster—T reatise on Wooden Trestle Bridges. Fourth Edition.4to. *5 00 

Fowler—O rdinary Foundations. hvo. 3 50 

Greene—A rches in Wood. Iron, and Stone . hvo. 2 50 

Bridge Trusses. Hvo, 2 50 

Roof Trusses . Svo. 1 25 

Grimm—S econdary Stresses in Bridge Trusses . Hvo. 2 50 

HELLER— Stresses in Structures and the Accompanying Deformations. 

hv<», 3 00 

Howe—D esign of Simple Roof-trusses in Wood and Steel. hvo. 2 00 

Symmetrical Masonry Arches . h\o, 2 50 

Treatise on Arches. . . hvo. 4 OO 
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Hudson —Deflections and Statically Indeterminate Stresses.Small 4to,*$3 50 

Plate Girder Design.8vo, *1 50 


Jacoby —Structural Details, or Elements of Design in Heavy Framing, 


8vo, *2 25 

Johnson, Bryan and Turneaure —Theory and Practice in the Designing of 
Modern Framed Structures. New Edition. 

Part I. Stresses in Simple Structures.8vo, *3 OO 

Part II. Statically Indeterminate Structures and Secondary Stresses 

8vo, *4 00 

Merriman and Jacoby —Text-book on Roofs and Bridges: 

Part I. Stresses in Simple Trusses.8vo, 2 

Part II. Graphic Statics.8vo, 2 

Part III. Bridge Design.8vo, 2 

Part IV. Higher Structures.8vo, 2 

Ricker —Design and Construction of Roofs. 8vo, 5 

Sondericker —Graphic Statics, with Applications to Trusses, Beams, and 

Arches.8vo, *2 

Waddell —De Pontibus, Pocket-book for Bridge Engineers. . . . 16 mo, mor., 2 
Specifications for Steel Bridges.12mo, *0 


HYDRAULICS. 


Barnes—I ce Formation.8vo. 3 

Bazin—E xperiments upon the Contraction of the Liquid Vein Issuing from 

an Orifice. (Trautwine.) .8vo, 2 

Bovey—T reatise on Hydraulics.8vo, 5 

Church—D iagrams of Mean Velocity of Water in Open Channels. 

Oblong 4to, paper, 1 

Hydraulic Motors.8vo. 2 

Mechanics of Fluids (Being Part IV of Mechanics of Engineering). .8vo, 3 

Coffin—G raphical Solution of Hydraulic Problems.16mo, mor., 2 

Flather—D ynamometers, and the Measurement of Power.12mo, 3 

Folwell—W ater-supply Engineering.Svo, 4 

Frizell—W ater-power.Svo, 5 

Fuertes—W ater and Public Health.12mo, 1 

Fuller—D omestic Water Supplies for the Farm.Svo, *1 

Ganguillet and Kutter—G eneral Formula for the Uniform Flow of Water 

in Rivers and Other Channels. (Hering and Trautwine.).. ,8vo, 4 

Hazen—C lean Water and How to Get It.Small Svo. 1 

Filtration of Public Water-supplies.8vo, 3 

Hazelhurst—T owers and Tanks for Water-works.8vo, 2 

Herschel— 115 Experiments on the Carrying Capacity of Large. Riveted, 

Metal Conduits.8vo, 2 

Hoyt and Grover—R iver Discharge.8vo. 2 

Hubbard and Kjersted—W ater-works Management and Maintenance. Svo, 4 

Lyndon—D evelopment and Electrical Distribution of Water Power. ,8vo, *3 

Mason—W ater-supply. (Considered Principally from a Sanitary Stand¬ 
point.).8vo, 4 

Merriman—E lements of Hydraulics.12mo, *1 

Treatise on Hydraulics. 9th Edition. Rewritten.8vo, *4 

Molitor—H ydraulics of Rivers, Weirs and Sluices.8vo, *2 

Morrison and Brodie—H igh Masonry Dam Design.8vo, *1 

Rector—U nderground Waters for Commercial Purposes.12mo, *1 

Schuyler—R eservoirs for Irrigation, Water-power, and Domestic Water 

supply. Second Edition, Revised and Enlarged.Large 8vo, 6 

Thomas and Watt—I mprovement of Rivers. Second Edition, 2 Vols. 

4 to, *7 

Turneaure and Russell—P ublic Water-supplies.8vo, 5 

Wbc.mann—D esign and Construction of Dams. 6th Ed., enlarged.4to, *6 

Water Supply of the City of New York from 1658 to 1895.4to, 10 

Whipple—V alue of Pure Water.Small 8vo. 1 

White—C atskill Water Supply of New York City.8vo, *6 

Williams and Hazf.n—H ydraulic Tables.8vo, 1 

Wilson—-I rrigation Engineering.8vo, 4 

Wood—T urbines.•.8vo, 2 
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MATERIALS OP ENGINEERING. 


D.\KK.t—Roads and Pavements... 8 vo, $5 

i reatise on Masonry Construction. 8 vo. 5 

H'.u -v Jnited States Public Works.Oblong 4to. 5 

Li '• h '••iu and Drowne—H ighway Engineering, as Presented at the 

. econd International Road Congress, Brussels, 1910. 8 vo. *2 

-Look on Highway Engineering. 8 vo, *4 

I> uerman and American Varnish Making. (Sabin.). . .Small 8 vo, *3 

L . asticity and Resistance of the Materials of Engineering. 8 vo, 7 

I . s I.i ;hway Construction. 8 vo, 5 

. tion of the Materials and Workmanship Employed in Construction. 

16mo, 3 

1 ' . 1 ‘ ’echanics of Engineering. 8 vo. 6 

' ' n lies of Solids (Being Parts I, II. Ill of Mechanics of Engineer- 

i i,;). 8 vo, 4 

Me Lanics of Fluids (Being Part IV of Mechanics of Engineering) 8 vo. 3 
Dr II is -Mechanics of Engineering: 

V > 1 . I. Kinematics. Statics. Kinetics.Small 4to. 7 

Vul. II. The Stresses in Framed Structures. Strength of Materials and 

'1 heory of Flexures.Small 4to, 10 

Eck~!—B uilding Stones and Clays. 8 vo, *3 

Cements, Limes, and Plasters. 8 vo. *8 

Fowler—O rdinary Foundations. 8 vo. 3 

Fuller and Johnston—A pplied Mechanics: 

Vol. I. Theory of Statics and Kinetics. {Ready, Fall 1913 ) 

Vol. II. Strength of Materials. (In Preparation.) 

Greene—S tructural Mechanics. 8 vo. *2 

Holley—A nalysis of Paint and Varnish Products.Small 8 vo. *2 

Lead and Zinc Pigments.Small 8 vo. *3 

Hubbard—D ust Preventives and Road Binders. 8 vo, *3 

Johnson—M aterials of Construction.Large 8 vo. 8 

Keep—C ast Iron. 8 vo. 2 

King—E lements of the Mechanics of Materials and of Power of Transmis¬ 
sion . 8 vo. # 2 

Lanta—A pplied Mechanics. 8 vo. 7 

Lowk—P aints for Steel Structures.12mo, 1 

Maire—M odern Pigments and their Vehicles. 12 mo. 2 

Maurer—T echnical Mechanics . 8 vo, 4 

Merrill—S tones for Building and Decoration. 8 vo. 5 

MkRRIMan—M echanics of Materials. 8 vo. 5 

Strength of Materials. 12 mo, *1 

Metcalf—S teel. A Manual for Steel-users. 12 mo. 2 

Mills—M aterials for Construction. iln Pm*.) 

Morrison—H ighway Engineering . Hvo, 2 

Murdock—S trength of Materials. 12 mo, # 2 

Patton — Practical Treatise on Foundations. Hvo, ft 

Rice—C oncrete Block Manufacture . Hvo. 2 

Richardson—M odern Asphalt Pavement.. . . . Hvo. 3 

RlClltiv--Building Foreman’s Pocket Book an 1 Re idv Reference Ifimo.mor., ft 
Cement Workers' and Plasterers’ Edition < Building Mcrhantcs' Ready 

Reference Scries) . . . . Itimo, mor., # 1 

Handbook for Superintendents of C instruction.Wmo. mor.. 4 

Stone and Brick Masons' Edition ( Building Mechanics' Ready Revert me 

Senes) . .Itimo. mor.. # 1 

Ries Building Stones and Clay Products. . . Hvo. # 3 

Clays: Their Occurrence. Properties, and Uses . . hvo. *5 

and Leigh ion—H istory of the Clay-working Industry of the United 

States. . . . hvo. *2 


and Watson— Engineering Geology . </» /*mo 

SaBIN Industrial and Artistu Technology of Paint and Varnish. . Hvo, 3 

SMITH—Strength of Material .12mo, *1 

Snow--P rim ipil Species of Wood . Hvo. 3 

Spalding--H ydrauli* Cement .l-mo, 2 

Text-book on Road and Pavements . ... !2mo. *2 
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Taylor and Thompson—C oncrete Costs.Small 8vo.*S5 

Extracts on Reinforced Concrete Design.8vo, *2 

Treatise on Concrete, Plain and Reinforced.8vo, 5 

Thurston—M aterials of Engineering. In Three Parts.8vo, 8 

Part I. Monometallic Materials of Engineering and Metallurgy.. .8vo, 2 

Part II. Iron and Steel.8vo, 3 

Part III. A Treatise on Brasses, Bronzes, and Other Alloys and their 

Constituents.8vo, 2 

TlLLSON—Street Pavements and Paving Materials.8vo, *4 

Turnbaure and Maurer—P rinciples of Reinforced Concrete Construction. 

8vo, 3 

Watkrbury—C ement Laboratory Manual.12mo, 1 

Laboratory Manual for Testing Materials of Construction.12mo, *1 

WOOD (Dr V.) Treatise on the Resistance of Materials, and an Appendix on 

the Preservation of Timber.8vo, 2 

(M. P.)—Rustless Coatings: Corrosion and Electrolysis of Iron and 
Steel.8vo, 4 

RAILWAY ENGINEERING. 

Bbrg—B uildings and Structures of American Railroads.4to, 5 

Brooks—H andbook of Street Railroad Location.16mo, mor., 1 

BURT—Railway Station Service.12mo, *2 

Butts—C ivil Engineer's Field-book.16mo, mor., 2 

Crandall—R ailway and Other Earthwork Tables..8vo, 1 

and Barnks—R ailroad Surveying.16mo, mor., 2 

Crockett—M ethods for Earthwork Computations.8vo, *1 

Dredge—H istory of the Pennsylvania Railroad. (1879).Paper, 5 

Fish—E arthwork Haul and Overhaul.,.8vo, *1 

Fisher—T able of Cubic Yards.Cardboard, 0 

Gilbert, Wightman and Saunders—S ubways and Tunnels of New York. 

8vo. *4 

Godwin—R ailroad Engineers' Field-book and Explorers’ Guide.. 16mo, mor., 2 
Hudson—T ables tor Calculating the Cubic Contents of Excavations and 

Embankments.8vo, 1 

JVES and Hilts—P roblems in Surveying, Railroad Surveying and Geodesy. 

16mo, mor., 1 

Mol it or and Beard—M anual for Resident Engineers.16mo, 1 

Nagle—F ield Manual for Railroad Engineers.16mo, mor., 3 

Orrock—R ailroad Structures and Estimates.8vo, *3 

Philbrick—F ield Manual for Engineers.16mo, mor., 3 

Raymond—E lements of Railroad Engineering.8vo, 3 

Railroad Engineer’s Field Book. (In Preparation.) 

Railroad Field Geometry.16mo, mor., 2 

Roberts—T rack Pormul® and Tables.16mo. mor., 3 

Sbarlks—F ield Engineering.16mo. mor., 3 

Railroad Spiral.16mo, mor., I 

Taylor—P rismoidal Formul® and Earthwork.8vo, 1 

Webb—E conomics of Railroad Construction.Small 8vo, 2 

Railroad Construction.16mo, mor., 5 

Wellington—E conomic Theory of the Location of Railways.. . .Small 8vo, 5 

Wilson—E lements of Railroad-Track and Construction.12mo, 2 

DRAWING. 

Barr and Wood—K inematics of Machinery.8vo. 2 

Bartlett—M echanical Drawing. Third Edition.8vo. *3 

Abridgment of the Second Edition... .8vo, *1 

and Johnson—E ngineering Descriptive Geometry.Svo. *1 

Bishop—D rafting Forms. Loose Leaf Sheets, each. *0 

Structural Details of Hip and Valley Rafters.Oblong large Svo, *1 75 

StructuraPDrafting.( In Press.) 

Blessing and Darling—D escriptive Geometry.•..8vo. *1 50 

Elements of Drawing.8vo. *1 50 

10 - 


Digitized by LjOoq Le 


8SS8S S88SSS888 888888 8 88 8S8S88S888 8 8 888 88 888888 















































Coolidge—M anual of Drawing.8vo. paper. SI 00 

and Freeman—E lements of General Drafting for Mechanical Engineers 

* Oblong 4to, 2 

Dl rley—K inematics of Machines.8vo, 4 

Emch—I ntroduction to Projective Geometry and its Application.8vo. 2 

French and Ives—Stereotomy.Hvo. 2 

Hess—G raphics and Structural Design.8vo, # 3 

Hill—T ext-book on Shades and Shadows, and Perspective.hvo, 2 

Howe—A gricultural Drafting.oblong quarto. # 1 

Reference and Problem Sheets to accompany Agricultural Drafting. 

each. *0 

Howe-Grbenberg—A rchitectural Drafting.Oblong 4to. *1 

James and Mackenzie—W orking Drawings of Machinery. (Ready Fall, 1913.) 

Jamison—A dvanced Mechanical Drawing.8vo, 2 

Elements of Mechanical Drawing.8vo. 2 

Jones—M achine Design: 

Parti. Kinematics of Machinery.8vo, 1 

Part II. Form, Strength, and Proportions of Parts.8vo, 3 

Kimball and Barr—M achine Design.8vo, *3 

MacCord—E lements of Descriptive Geometry.8vo, 3 

Kinematics; or. Practical Mechanism.8vo. 5 

Mechanical Drawing.4to, 4 

Velocity Diagrams.8vo. 1 

McLeod—D escriptive Geometry.Small 8vo. 1 

Mahan—D escriptive Geometry and Stone-cutting.8vo, *1 

Industrial Drawing. (Thompson.).8 vo. 3 

Moyer—D escriptive Geometry.8vo. 2 

Reed—T opographical Drawing and Sketching .4to. 5 

Reid—M echanical Drawing. (Elementary and Advanced.).8vo, *2 

Text-book of Mechanical Drawing and Elementary Machine Design. 8vo. 3 

Robinson—P rinciples of Mechanism.8vo. 3 

Schwamb and Merrill—E lements of Mechanism.8vo, 3 

Smith (A. W.) and Marx—M achine Design.8vo, 3 

(R. S.)—Manual of Topographical Drawing. (McMillan.) .8 vo, 2 

Titsworth—E lements of Mechanical Drawing.Oblong large 8vo, *1 

Tracy and North—D escriptive Geometry. (In Prrn.) 

Warren—E lements of Descriptive Geometry. Shadows, and Pcrspcctive.Hvo. 3 

Elements of Machine Construction and Drawing.8vo. 7 

Elements of Plane and Solid Free-hand Geometrical Drawing.. . . 12mo, 1 

General Problems of Shades and Shadows.8vo. 3 

Manual of Elementary Problems in the Linear Perspective of Forms and 

Shadows.12mo , 4 1 

Manual of Elementary Projection Drawing.12mo. 1 

Plane Problems in Elementary Geometry.12mo, 1 

Wrisbach—K inematics and Power of Transmission. (Herrmann and 

Klein.). 8 vo, 5 

WILSON (H. M.)—Topographic, Trigonometric and Geodetic Surveying Hvo, 3 

(V. T.) Descriptive Geometry.Kvo, *1 

Free-hand Lettering. Hvo, I 

Free-hand Perspeetive. Hvo. 2 

WOOLF—Elementary Course in Descriptive Geometry.Large Hvo, 3 


f ELECTRICITY AND PHYSICS. 

Abbgg—T heory of Electrolytic Divociation. (von Ende.).12 mo. *1 

Anthony and Ball -Lecture-notes on the Theory of Electrical Measure¬ 
ments.12mo, 1 

and Brackett —Text-book of Physics. (Magik.) .Small Hvo. 3 

Benjamin —History of Electricity.Hvo. 3 

Betts —Lead Refining and Electrolysis. Hvo. 4 

Bt'RGESs and Le Chatelikr— Measurement of High Temperatures. Third 

Edition..Hvo. *4 00 

CaLDERWOod —Wiring Exercises (Loose Leaf Lab. Manual). (In Preparation.) 

Classen —Quantitative Analysis by Electrolysis. (Hall) .Svo. *2 50 
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Collins—M anual of Wireless Telegraphy and Telephony.12mo,*Sl 50 

Crkhore and Squier—P olarizing Photo-chronograph..8vo, 3 00 

Danneel—E lectrochemistry. (Merriam.) .12mo, *1 25 

Dawson—“ Engineering ” and Electric Traction Pocket-book. . 16mo. mor. t 5 00 
Dolezalek—T heory of the Lead Accumulator (Storage Battery).* (von 

Ende.).12 mo, 2 

Duhem—T hermodynamics and Chemistry. (Burgess.).8 vo, 4 

Flather—D ynamometers, and the Measurement of Power.12mo, 3 

Getman—I ntroduction to Physical Science.12mo. *1 

Gilbert—D o Magnete. (Mottelay.) .Svo. 2 

Hancuett—A lternating Currents.12mo, *1 

Hering—R eady Reference Tables (Conversion Factors).16mo, mor., 2 

Higbie—E lectric Lighting and Distribution. (In Preparation.) 

Hobart and Ellis—H igh-speed Dynamo Electric Machinery.8vo, *6 

Holman—P recision of Measurements.8vo, 2 

Telescope-Mirror-scale Method, Adjustments, and Tests. . . .Large 8vo, 0 
Hutchinson—H igh-Efficiency Electrical Illuminants and Illumination. 

Small 8vo. *2 

Jones—E lectric Ignition for Combustion Motors.8vo, *4 

Karapetoff—E lementary Electrical Testing (Loose Leaf Lab. Manual) 

4to, Paper, *0 

Single Exercises, each. *0 

Experimental Electrical Engineering: 

Vol. 1.8vo. *3 

Vol. II.8vo, *2 

Kinzbrunnkr—T esting of Continuous-current Machines.Svo. 2 

Koch—M athematics of Applied Electricity.Small 8vo. *3 

Landauer—S pectrum Analysis. (Tingle.).8 vo. 3 

Lauffer—E lectrical Injuries.16mo. *0 

Resuscitation, from Electric and Traumatic Shock, etc.16mo. *0 

In lots of 100 Copies or more. *0 

L5b—E lectrochemistry of Organic Compounds. (Lorenz.).8 vo, 3 

Lyndon—D evelopment and Electrical Distribution of Water Power.. . .8vo, *3 

Lyons—T reatise on Electromagnetic Phenomena. Vols. I and II, 8vo. each, *6 

Martin—M easurement of Induction Shocks.12mo. *1 

Miciiie—E lements of Wave Motion Relating to Sound and Light.8vo. *4 

Morecroft—E lectrical Machinery. Text-book.Small 8vo. *1 

Morgan—P hysical Chemistry for Electrical Engineers.12mo. *1 

Norris—I ntroduction to the Study of Electrical Engineering.Svo. *2 

Parshall and Hobart—E lectric Machine Design.4to. half mor., *12 

Reagan—L ocomotives: Simple, C >mpound. and Electric.Small 8vo, 3 

Rodexhauser and Schoenawa—E lectric Furnaces in the Iron and Steel 

Industry (Vom Baur.) .Svo. *3 


Rosenberg —Electrical Engineering. (Haldane Gee — Kinzbrunnbr.) .8vo, *2 


Ryan —Design of Electrical Machinery: 

Vol. I. Direct Current Dynamos.Svo, *1 

Vol. II. Alternating Current Transformers.8vo, *1 


Vol. III. Alternators. Synchronous Motors, and Rotary Converters.Svo, *1 


Schapper —Laboratory Guide for Students in Physical Chemistry. . . . 12mo, 1 

Tillman —Elementary Lessons in Heat.Svo. *1 

Timbie —Answers to Problems in Elements of Electricity.12mo. Paper, *0 

Electrical Measurements, A. C. and D. C. (Loose Leaf Lab. Manual). 

4to, Paper, *0 

Single Exercises, each./. *0 

Elements of Electricity.Small Svo, *2 

Essentials of Electricity.12mo, *1 

Introduction to Industrial Electricity. (In Preparation.) 


and Hic.hik —Alternating Currents. (In Preparation.) 

Tory and Pitcher —Manual of Laboratory Physics.Small Svo, 2 

UlkE" Modern Electrolytic Copper Refining.Svo, 3 

Waters —Commercial Dynamo Design.8vo, *2 


LAW. 

Brennan —Hand-book of Useful Legal Information for Business Men. 

16mo. mor.. *5 00 

Davis —Elements of Law.Svo, *2 50 
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Davis—T reatise on the Military Law of United States.8vo,*$7 

Dudley—M ilitary Law and the Procedure of Courts-martial. . .Small 8 vo, *2 

Manual for Courts Martial .16mo, tnor.. 1 

Wait—E ngineering and Architectural Jurisprudence.. 8 vo. 6 

Sheep, 6 

Law of Contracts. 8 vo. 3 

Law of Operations Preliminary to Construction in Engineering and 

Architecture.Svo, 5 

Sheep, 5 


MATHEMATICS. 


BAKKR-^Elliptic Functions.Svo. 1 

Briggs—E lements of Plane Analytic Geometry. (B 6 cuer.) .12mo, 1 

Buchanan—P lane and Spherical Trigonometry.Svo. *1 

Burnham—M echanics for Machinists. (In Preparation.) 

Shop Mathematics for Machinists. (In Preparation ) 

Byerly—H armonic Functions.Svo, 1 

Carmichael—R elativity.Svo. 1 

Chandler—E lements of the Infinitesimal Calculus.12mo. 2 

Coffin—V ector Analysis.12mo, *2 

Compton—M anual of Logarithmic Computations.12mo. 1 

Dickson—C ollege Algebra.Small Svo, *1 

Elementary Theory of Equations. (In Preparation.) 

Introduction to the Theory of Algebraic Equations.Small 8 vo, *1 

Emch—I ntroduction to Projective Geometry and its Application.Svo, 2 

Fisks—F unctions of a Complex Variable.Svo, 1 

Halsted—E lementary Synthetic Geometry.Svo, 1 

Elements of Geometry.Svo. 1 

Rational Geometry. 12 mo, *1 

Synthetic Projective Geometry.Svo. 1 

Hancock—L ectures on the Theory of Elliptic Functions. 8 vo, *5 

Hyde—G rassmann’s Space Analysis.Svo. 1 


Johnson (J. B.) Three-place Logarithmic Tables: Vest-pocket sire, paper. *0 

100 copies, *3 

Mounted on heavy cardboard, 8 X10 inches. *0 

10 copies. *2 

(W. W.) Abridged Editions of Differential and Integral Calculus. 

Small Svo, 1 vol.. 2 


Curve Tracing in Cartesian Co ordinates.12mo, 1 

Differential Equations. Svo, 1 

Elementary Treatise on Differential Calculus.Small Svo. 1 

Elementary Treatise on the Integral Calculus.Small Svo, 1 

Theoretical Mechanics.12mo. *3 

Theory of Errors and the Method of Least Squares.12m«», 1 

Treatise on Differential Calculus.Small Svo, 3 

Treatise on the Integral Calculus. . . Small Svo, 3 

Treatise on Ordinary and Partial Differential Equations . .Small Svo, 3 
KaRapktoff- -Engineering Applications of Higher Mathematics: 

Part I. Problems on Machine Design.Small Svo. *0 

Koch -Mathematics of Applied Electricity. Sma.l Svo. # 3 

Laplace —Philosophical Essay on Probabilities. (Tri'scott and Emohy.1 

12mo. 2 


Le Messurikr—K ey to Professor W. W. Johnson’s Differential Equations. 

Small svo. # 1 

Ludlow —Logarithmic and Trigonometric Tables. Svo, *| 

and Bas«> -Elements of Trigonometry and L« garithmic and Other 

Tables. s\.», *3 

Trigonometry and Tables publishe 1 separately .Emh. *2 

MACFARLANK—Vector Analysis and (Jua.ernions. Svo. 1 

McMahon—H yperbolic Functions ...S\o. 1 

Manning— Irrational Numbers and their Representation by Sequence-, and 

Series. lJrr.o. 1 25 

MARSH— Industrial Mathematics.Small Svo, *2 00 

Technical Algebra. Parti. (Ready, Fall lytj) 
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Hering—R eady Reference Tables (Conversion Factors).lfimo, mor., $2 fiO 

Hirshfeld and Ulbricht—F arm Gas Engine.Small 8vo, *1 

Gas Power.Small 8vo. *1 

Steam Power. (In Preparation.) 

Hobart and Ellis—H igh Speed Dynamo Electric Machinery.8vo. *6 

Hutton—G as Engine.8vo, 8 

James and Mackenzie—W orking Drawings of Machinery. (In Press.) 

Jamison—A dvanced Mechanical Drawing.8vo, 2 

Elements of Mechanical Drawing.8vo, 2 

Jones—G as Engine.8vo, 4 

Machine Design: 

* Parti. Kinematics of Machinery.8vo, 1 

Part II. Form, Strength, and Proportions of Parts.8vo, 3 

Kaup—M achine Shop Practice.Small 8vo, *1 

and Chamberlain—T ext-book on Tool Making. . .(In Preparation.) 

Kent—M echanical Engineers' Pocket-Book.l6mo, mor., *5 

Kerr—P ower and Power Transmission.Svo. 2 

Kimball and Barr—M achine Design.8vo, *3 

King—E lements of the Mechanics of Materials and of Power of Trans¬ 
mission.8vo. *2 

Lanza—D ynamics of Machinery.8vo, *2 

Leonard—M achine Shop Tools and Methods.Svo. 4 

Levin—M odern Gas Engine and the Gas Producer.8vo. *4 

MacCord—K inematics; or. Practical Mechanism.8vo, ft 

Mechanical Drawing. 4to, *4 

Velocity Diagrams.8vo. 1 

MacFarland—S tandard Reduction Factors for Gases.Svo. I 

MacIntire—M echanical Refrigeration. (In Press.) 

Mahan—I ndustrial Drawing. (Thompson.) .Svo. 3 

Mehrtbns—G as Engine Theory and Design.Small Svo. 2 

Morecroft—E lectric Machinery. Text-book.Small 8vo, *1 

Oberg—H andbook of Small Tools.Small 8vo, 2 

Parshall and Hobart—E lectric Machine Design. . .Small 4to. half leather.*12 
Peele—C ompressed Air Plant. Second Edition. Revised and Enlarged. 

Svo. *3 

Poole—C alorific Power of Fuels.Svo. 3 

PORTER—Engineering Reminiscences. 1855 to 1882.Svo. *3 

Reid—M echanical Drawing. (Elementary and Advanced.)..8vo. *2 

Text-book of Mechanical Drawing and Elementary Machine Design. Svo, 3 

Richards—C ompressed Air.12mo. 1 

Robinson—P rinciples of Mechanism.Svo. 3 

Ryan—D esign of Electrical Machinery: 

Vol. I. Direct Current Dynamos.Svo. *1 

' Vol. II. Alternating Current Transformers. Svo. *1 

Vol. III. Alternators. Synchronous Motors, and Rotary Converters. 

Svo. *1 

Schwamb and Merrill—E lements of Mechanism. Svo. 3 

Smith (O.)—Press-working of Metals .Svo. 3 

(A. W.) and Marx—M achine Design . . .Svo. 3 

SOREL—Carbureting and Combustion in Alcohol Engines, t,W oodward and 

Preston.) . .Small Svo, 3 

STONE—Practical Testing of Gas and Gas Meters. Svo. 3 

THURSTON—Animal as a Machine and Prtmc Motor, and the Laws of 

Energetics. 12mo, 1 

Treatise on Friction and Lost Work in Machinery and Mill Work. Svo. 3 

Tillson—C omplete Automobile Instructor . lfimo. *1 

Titsworth—E lements of Mechanical Drawing. Oblong Svo. *1 

TURNER and Town—P attern Making. (In Preparation.) 

Warren—E lements of Machine C instruction and Drawing.. . .Svo. 7 

Waterbury—V est Pocket Hand-book of Mathematics for Engineers. 

X5| inches, mor., *1 

Enlarged Edition. Including Tables.mor., *1 

Wkisbach—K inematics and the Power of Transmission. (Herrmann— 

Klein.) .Svo. 5 

Machinery of Transmission and Governors. (Herrmann—Klein.) Svo. ft 

WOOD—Turbines.8vo. 2 
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MATERIALS OP ENGINEERING. 


Bottler — German and American Varnish Making, fS abin. ». .Small 8vo.*S3 

Bt rr—E lasticity and R es i s tance of the Materials of Engineering.Svo. 7 

C.ILRCH —Mechanics of Engineering . Svo. 6 

Mechanics of Solids (Being Parts I. II, III of Mechanics of Engineering . 


Svo. 4 

Puller and Johnston—A pplied Mechanics: 

Vo!. I. Theory of Statics and Kinetics.(Ready. Pall Ipi3> 

Vol. II. Strength of Materials.(/» PrePiiraiion.) 

Greene—S tructural Mechanics.Svo. *2 

Holley—A nalysis of Paint and Varnish Products.Small Svo. *2 

Lead and Zinc Pigments.Small Svo, *3 

Johnson (C. M.)—Rapid Methods for the Chemical Analysis of Special 

Steels. Steel-making Alloys and Graphite.Small Svo. 3 

(J. B.) Materials of Construction.Svo. 6 

Keep—C ast Iron.8vo. 2 

King—E lements of the Mechanics of Materials and of Power of Trans¬ 
mission.8vo. *2 

Lanza—A pplied Mechanics.Svo. 7 

Lowe—P aints for Steel Structures..12mo. 1 

Mairb—M odern Pigments and their Vehicles.12mo. 2 

Martin—T ext-Book of Mechanics: 

Vol. I. Statics.12mo. *i 

Vol. II. Kinematics and Kinetics. ... 12mo. *1 

Vol. III. Mechanics of Materials.12mo. *1 

Vol. IV. Applied Statics.12mo. *1 

Maurer—T echnical Mechanics.Svo, 4 

Mbrriman—M echanics of Materials.8vo. 5 

Strength of Materials.12mo, *1 

Metcalf—S teel. A Manual for Steel-users.12mo. 2 

Mills—M aterials of Construction. (In Press.) 

Murdock—S trength of Materials.12mo, *2 

Sarin—I ndustrial and Artistic Technology of Paint and Varnish.Svo, 3 

Smith (^. W.)—Materials of Machines.12mo, 1 

(H. E.)—Strength of Material.12mo. *1 

Thurston—M aterials of Engineering.3vols..8vo. 8 

Part I. Non-metallic Materials of Engineering.Svo, 2 

Part II. Iron and Steel.Svo. 3 

Part III. A Treatise on Brasses, Bronzes, and Other Alloys and their 

Constituents.Svo, 2 

Waterbury—L aboratory Manual for Testing Materials of C-instruction. 

12mo. *1 

Wood(DeV.)—E lements of Analytical Mechanics.Svo. 3 

Treatise on the Resistance of Materials and an Appendix on the Preser¬ 
vation of Timber.Svo. 2 

(M. P.) Rustless Coatings. Corrosion and Electrolysis of Iron and 
Steel.Svo. 4 


STEAM-ENGINES AND BOILERS. 


Abraham —Steam Economy in the Sugar Factory. (B*yle.) .\ 12mo, *1 

Berry —Temperature-entropy Diagram. Third Edition Reviie l and En¬ 
larged. ;.12mo, 2 

Carnot —Reflections on the Motive Power of Heat. (Thurston.). . .12mo, 1 

Chase —Art of Pattern Making.12mo, 2 

Creighton —Steam-engine and other Heat Motors.Svo, 5 

Dawson —“ Engineering ” and Electric Traction Pocket-book. . .l.toto, mor., 5 

GebhaRDT—S team Power Plant Engineering. Fourth Eduion.Svo, *4 

Goss—Locomotive Performance.Svo, 5 

Hemenway —Indicator Practice and Steam-engine Economy. 12mo, 2 

Hikshfeld and Barnard —Heat Power Engineering. Svo, *5 

Hutton —Heat and Heat-engines. Svo. 5 

Mechanical Engineering of Power Plants.Svo. 5 
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Kent—S team Boiler Economy.8vo, $4 

King—S earn Engineering.8vo. *4 

Kneass—P ractice and Theory of the Injector.8vo, 1 

M acCord—S lide-valves.8vo, 2 

Meyer—M odern Locomotive Construction.4to, 10 

Miller, Berry, and Riley—P roblems in Thermodynamics.. . . 8vo, paper, 0 

Moyer—S team Turbines.8vo, 4 

Pbadody—M anual of the Steam-engine Indicator.12mo, 1 

Tables of the Properties of Steam and Other Vapors and Temperature- 

Entropy Table.8vo, 1 

Thermodynamics of the Steam-engine and Other Heat-engines.8vo. 5 

Thermodynamics of the Steam Turbine.8vo. *3 

Valve-gears for Steam-engines.8vo, 2 

and Miller—S team-boilers.8vo. 4 

Perkins—I ntroduction to General Thermodynamics.12mo, *1 

Pupin—T hermodynamics of Reversible Cycles in Gases and Saturated 

Vapors. (Osterberg.) .12mo, 1 

Randall—H eat, A Manual for Technical and Industrial Students. 

Small, 8vo, 

Exercises in Heat (Loose Leaf Lab. Manual). Single Exercises, each. 
Reagan—L ocomotives: Simple, Compound, and Electric. New Edition. 

Small Svo. 

Sinclair—L ocomotive Engine Running and Management.12mo, 

Smart—H andbook of Engineering Laboratory Practice.12mo, 

Snow—S team-boiler Practice.Svo. 

Spangler—N otes on Thermodynamics. 12mo, 

Valve-gears.Svo, 

Greene, and Marshall—E lements of Steam-engineering.Svo, 

Thomas—S team-turbines.8vo. 

Thurston—M anual of Steam-boilers, their Designs, Construction, and 

Operation .Svo. 

Manual of the Steam-engine.2 vols., Svo. 

Part I. History, Structure, and Theory.Svo. 

Part II. Design. Construction, and Operation'.Svo. 

Wrhrknpennig—A nalysis and Softening of Boiler Feed-water. (Patter¬ 
son.) . Svo, 

Weisbach—H eat. Steam, and Steam-engines. (DuBois.) . Svo, 

Whitman—H eat for Students of Household Science. . (/* Preparation.) 

Wood—T hermodynamics, Heat Motors, and Rcfri derating Machines. . . 8vo, 


*1 

*0 

3 

2 

2 

3 

1 

2 

3 

4 

5 
10 

6 
6 

4 
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MECHANICS PURE AND APPLIED. 


Burnham—M echanics for Machinists ... . (In Preparation.) 

Church—M echanics of Engineering. . hv >, 6 

Mechanics of Solids (Being Parts I. II. Ill of Mechanics of Engineering). 

Svo. 4 

Mechanics of Fluids (Being Part IV of Mechanics of Engineering) Svo. 3 

Mechanics of Internal Work.Svo. *1 

Notes and Examples in Mechani cs Svo, 2 

DANA--Text-book of Elementary Mechanics fo*- C dlctcs and Schools..l2mo. 1 

Du Bots—Elementary Principle: of Mechanics: 

Vol. I. Kinematics. Hvo. 3 

Vol. II. Static * ... . Svo. 4 

. Mechanics of Enginee'ing. Vol. I .. S-n i" Ito. 7 

Vol. II . Sm ill Ito. 10 

Fuller and Johnston—A pplied Mechanics: 

V >1. I. Theory of Statics and Kinetics . (Ready. Fall 1013 ) 

Vol. II. Strength of Materials.(/ * Preparation 's 

Greens—S tructural Mechanics. Svo. *2 50 

HARTMANN--Elementary Mechanics for Engineering Students . . 12mo, *1 25 

James—K inematics of a Point and the Rational Mec harms of a Partite. 

Small Svo. 2 00 

Jameson—E lementary Practical Mechanics.12m >. *1 50 

Johnson—T heoretical Mechanics. 12mo, # 3 00 

King—E lements of the Mechanics of Materials an 1 of Power of Trans¬ 
mission..Svo. *2 50 
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Kottcamp—E xercises for the Applied Mechanics Laboratory, Loose Leaf 

Laboratory Manual.Obion? 4to, paper, *11 0 

Lanza—A pplied Mechanics.8vo, 7 50 

Martin--—T ext Book of Mechanics: 

Vol. I. Statics.12mo, *1 25 

Vol. II. Kinematics and Kinetics.12mo. *1 50 

Vol. III. Mechanics of Materials.12mo. *1 50 

Vol. IV. Applied Statics.l2mo, *1 

Maurer—T echnical Mechanics...8vo, 4 

Merriman—E lements of Mechanics.. 12mo, *1 

Mechanics of Materials.8vo, 5 

Michie—E lements of Analytical Mechanics.8vo, *4 

Robinson—P rinciples of Mechanism.8vo, *3 

Sanborn—M echanics Problems..Small 8vo, *1 

Schwamb and Merrill—E lements of Mechanism.8vo, 3 

Wood—E lements of Analytical Mechanics.8vo. 3 

Principles of Elementary Mechanics.12mo, 1 

MEDICAL. 

Abderhaldbn—P hysiological Chemistry in Thirty Lectures. (Hall and 

Defren.) .8vo. *5 

von Behring—S uppression of Tuberculosis. (Bolduan.).12mo, 1 

Bolduan—I mmune Sera.12rao, *1 

Bordet—S tudies in Immunity. (Gay.) .8vo, 6 

Chapin—T he Sources and Modes of Infection.Small 8vo, *3 

Cohnheim—E nzymes.12mo, *1 

Davenport—S tatistical Methods with Special Reference to Biological Varia¬ 
tions.16mo, mor., 1 

de Pursac—M anual of Psychiatry. (Rosanoff and Collins.) . Small 8vo. *2 

Effront—E nzymes and Their Applications. (Prescott.) .8vo, 3 

Ehrlich—S tudies on Immunity. (Bolduan.) .8vo. 6 

Euler—G eneral Chemistry'of the Enzymes. (Pope.) .8vo, *3 

Fischer—N ephritis.Small 8vo, *2 

Oedema.8vo, *2 

Physiology of Alimentation.Small 8vo, *2 

Fuller—Q ualitative Analysis of Medicinal Preparations.12mo, *1 

Hammarsten—T ext-book on Physiological Chemistry. (Mandbl.).. . .8vo. *4 
Jackson—D irections for Laboratory Work in Physiological Chemistry. 8vo, 1 

Lassar-Cohn—P raxis of Urinary Analysis. (Lorenz.) .12mo, 1 

Lauffer—E lectrical Injuries.16mo, *0 

Mandhl—H and-book for the Bio-Chemical Laboratory.12mo. 1 

Martin—M easurement of Induction Shocks.12mo. *1 

Nelson—A nalysis of Drugs and Medicines.12mo. *3 

Pauli—P hysical Chemistry in the Service of Medicine. (Fischer.) . . . 12mo, *1 
Pozzi-Escot—T oxins and Venoms and 1 their Antibodies. (Cohn.) . . . 12mo, *1 

Rostoski—S erum Diagnosis. (Bolduan.) .12mo, 1 

Ruddiman—I ncompatibilities in Prescriptions.8vo, 2 

Whys in Pharmacy.12mo, 1 

Salkowski—P hysiological and Pathological Chemistry. (Orndorff.) . 8vo, 2 

Satterlek—O utlines of Human Embryology.12mo, *1 

Smith—L ecture Notes on Chemistry for Dental Students.8vo, *2 

Whipple—T yphoid Fever.Small 8vo, *3 

WoonmxL—Military Hygiene for Officers of the Line.Small 8vo, *1 

Personal Hygiene.12mo, *1 

Worcemlr and Atkinson—S mall Hospitals Establishment and Mainte¬ 
nance. and Suggestions tor Hospital Architecture, with Plans for a 
Small Hospital.12mo, 1 25 

METALLURGY. 

Butts Load Refining bv Electrolysis..8vo, 4.00 

ILnivsn K*u w'.opedia **f Fouuding and Dictionary of Foundry Terms 

u<ed tn the IVactice of Moulding.12mo, 3 00 

Iron F 'in ler .l2mo, 2 50 
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Borchbrs—M etallurgy. (Hall and Hayward.) .8vo.*|3 00 

Burgess and Le Chatelier—M easurement of High Temperatures. Third 

Edition.8vo, *4 

Douglas—U ntechnical Addresses on Technical Subjects.12mo. 1 

Goesel—M inerals and Metals: A Reference Book.lflmo, mor., 3 

Iles—L ead-smelting.12mo, *2 

Johnson—R apid Methods for the Chemical Analysis of Special Steels, 

Steel-making Alloys and Graphite.Small 8vo, 3 

Keep—C ast Iron.'.8vo. 2 

Metcalf—S teel. A Manual for Steel-users.12mo, 2 

Minet—P roduction of Aluminum and its Industrial Use. (Waldo.).. 12mo, 2 

Palmer—F oundry Practice.%.Small Svo. *2 

Price and Meade—T echnical Analysis of Brass.12mo, *2 

Rodenhausrr and Schoenawa—E lectric Furnaces in the Iron and Steel 

Industry. (Vom Baur.) .Svo. *3 

Rurr—E lements of Metallography. (Mathewson.) .8vo, *3 

Smith—M aterials of Machines.12mo. 1 

Tate and Stone—F oundry Practice.12mo, 2 

Thurston—M aterials of Engineering. In Three Parts.Svo. 8 

Part I. Non-metallic Materials of Engineering, see Civil Engineering, 
page 9. 

Part II. Iron and Steel.Svo, 3 

Part III. A Treatise on Brasses, Bronzes, and Other Alloys and Their 

Constituents.Svo. 2 

Ulke—M odern Electrolytic Copper Refining.8vo, 3 

West—A merican Foundry Practice.12mo, 2 

Moulders’Text Book.12mo, 2 

MILITARY AND MARINE ENGINEERING. 

ARMY AND NAVY. 

Bbrnadou—S mokeless Powder, Nitro-cellulose, and the Theory of the Cellu¬ 
lose Molecule.12mo. 2 

Chase—A rt of Pattern Making.12mo. 2 

Screw Propellers and Marine Propulsion.Svo, 3 

Cloke—E nlisted Specialists' Examiner.Svo, *2 

Gunner's Examiner.Svo, *1 

Craig—A zimuth.4to, 3 

Crehorb and Squier—P olarizing Photo-chronograph.Svo. 3 

Davis—E lements of Law.Svo, *2 

Treatise on the Military Law of United States.Svo. *7 

Dudley—M ilitary Law and the Procedure of Courts-martial. . ..Small Svo, *2 

Durand—R esistance and Propulsion of Ships.Svo, 5 

Dyer—H andbook of Light Artillery.12mo. *3 

Dyson—S crew Propellers and Estimation of Power.(/» Prts\.) 

Eisslbr—M odem High Explosives. Svo. 4 

FlEBEGER—Text-book on Field Fortification .Small Svo, *2 

Hamilton and Bond—T he Gunner’s Catechism.ISmo, 1 

Hoff—-E lementary Naval Tactics. Svo, *1 

Ingalls—H andbook of Problems in Direct Fire .Svo. 4 

Interior Ballistics .Svo, *3 

LlSSAK—Ordnance and Gunnery.Svo, 

Ludlow—L ogarithmic and Trigonometric Tables.Svo. *1 

Lyons—T reatise on Electromagnetic Phenomena. Vols. 1. and II.. Svo. each, 

Mahan—P ermanent Fortifications. (MbKcLK). . . .*..Svo. half mor.. # 7 

Manual for Courts-martial .ltimo. mor.. 1 

Mercur—A ttack of Fortified Places.12mo, *2 

Elements of the Art of War. ... . Svo, *4 

Nixon—A djutants' Manual .24mo, 1 

Peabody—C omputations for Marine Engine.Svo, *2 

Naval Architecture . Svo. 7 50 

Propellers . Svo, 1 25 

Phelps Practical Marine Surveying.Svo. *2 .V) 

Putnam—N autical Charts . .... S\o. 2 <M) 

Rust- -Ex-meridian Altitude. Azimuth and Star-Finding Tables.Svo. 5 00 
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Selkirk—C atechism of Manual of Guard Duty.24mo,*S0 

Sharpe—A rt of Subsisting Annies in War.18mo. mor., 1 

Taylor—S peed and Power of Ships. 2 vols. Text 8vo, plates oblong 4to, *7 
Tupes and Poole—M anual of Bayonet Exercise and Musketry Fencing. 

24mo, leather. *0 

Weaver—M ilitary Explosives.8vo. *3 

Wood hull—M ilitary Hygiene for Officers of the Line.Small 8vo. *1 

MINERALOGY. 

Browning—I ntroduction to Rarer Elements.8vo, *1 

Brush—M anual of Determinative Mineralogy. (Penfield.) .8vo, 4 

Butler—P ocket Hand-book of Blowpipe Analysis.16mo, *0 

Pocket Hand-book of Minerals.16mo. mor., 3 

Chester—C atalogue of Minerals.8vo, paper, 1 

Cloth, 1 

Crane—G old and Silver.8vo, *5 

Dana—F irst Appendix to Dana's New " System of Mineralogy.”. Large 8vo, 1 

Manual of Mineralogy. (Ford.) .12mo, *2 

Minerals, and How to Study Them.12mo, 1 

System of Mineralogy.Large 8vo, half leather, 12 

Text-book of Mineralogy.8vo, 4 

Douglas—U ntechnical Addresses on Technical Subjects.12mo. 1 

Eakle—M ineral Tables.8vo, 1 

Eckel—B uilding Stones and Clays.Svo, *3 

Goesel—M inerals and Metals: A Reference Book.16mo, mor., 3 

Groth—T he Optical Properties of Crystals. (Jackson.) .Svo, *3 

Introduction to Chemical Crystallography. (Marshall.) .12roo. 1 

Hayes—H andbook for Field Geologists.lOmo, mor.. *1 

Iddings— Igneous Rocks.8vo. 5 

Rock Minerals..8vo. 5 

Johannsen—D etermination of Rock-forming Minerals in Thin Sections. Svo. 

With Thumb Index, 5 

Lewis—D eterminative Mineralogy.Small Svo, *1 

McLeod—T he A. B. C. of the Useful Minerals. (Ready, Fall 1013 ) 

Martin—L aboratory Guide to Qualitative Analysis with the Blowpipe. 12mo. *0 

Merrill—N on-metaliic Minerals: Their Occurrence and Uses.Svo, 4 

Stones lor Building and Dc. oration.Svo, 5 

Penmeld—N otes on Determinative Mineralogy and Record of Mineral 

Tests..Svo, paper, *0 

Tables of Minerals. Including the Use of Minerals and Statistics of 

Domestic Production.Svo, l 

Pirsson—R ocks an J Rock Minerals.12mo, *2 

Richards—S ynopsis of Mineral Characters.12mo, mor., *1 

RlES- Budding Stones ami C ay Products.Svo, *3 

Clays: Their Occurrence. Properties and Uses.Svo. *5 

and Leighton—H istory of the Ciay-working Industry of the United 

States.Svo. *2 

Rowe—P ractical Mineralogy Simplide 1.12mo. *1 

Till man—T ext-book of Important Minerals and Rocks.Svo. *2 

Washington—M anual of the Chemical Analysis of Rocks.Svo, 2 

MINING. 

Rr\rp--M ine Gases and Explosions.Small Svo, *3 00 

Brunswig Explosives. (M us roe and Kibler.) .Ready Fall, 1212 

Hruntos and Davis—M odern Practice in Tunneling. (In Preparation.) 

Crank Gold and Silver.Svo, *5 00 

Index of Mining Engineering Literature, Vol. 1.8vo, *4 00 

8vo, mor., *5 CO 

Vol. II.Svo, *3 CO 

Svo, mor., *4 CO 

Ore Mining Methods.Svo, *3 CO 

Dana and Saunders—R ock Drilling.Svo. *4 00 

Douglas -Untechnical Addresses on Technical Subjects.12mo, $1 00 
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Eis&ler—M odern High Explosives.8vo, 4 00 

Gilbert, Wichtman and Saunders—S ubways and Tunnels of New York. 

8vo. *4 00 

Goessl—M inerals and Metals: A Reference Book.16mo, mor., 3 00 

Ihlsbng—M anual of Mining.8vo, 5 00 

Iles—L ead Smelting.l2roo, *2 50 

Peele—C ompressed Air Plant.8vo, *3 50 

Riembr—S haft Sinking under Difficult Conditions. (Corning and Peelb.) 

8vo, 3 00 

Weaver—M ilitary Explosives.8vo. *3 00 

Wilson—C yanide Processes.12mo, 1 50 

Hydraulic and Placer Mining.12mo, 2 50 

SANITARY SCIENCE. 

Bashore—O utlines of Practical Sanitation.12tno, *1 25 

Sanitation of a Country House.12rao. 1 00 

Sanitation of Recreation Camps and Parks.12mo. 1 00 

Folwell—S ewerage. (Designing. Construction, and Maintenance.)...8vo, 3 00 

Water-supply Engineering.8vo. 4 00 

Fowler—S ewage Works Analyses.12mo, 2 00 

Puertes—W ater-filtration Works.12mo. 2 50 

Gerhard—G uide to Sanitary Inspections.12mo, 1 50 

Modern Baths and Bath Houses.8vo. *3 00 

Sanitation of Public Buildings.12mo. 1 50 

Gerhard—T he Water Supply. Sewerage, and Plumbing of Modem City 

Buildings.8vo. *4 00 

Hazbn—C lean Water and How to Get It.Small 8vo, 1 50 

Filtration of Public Water-supplies.8vo, 3 00 

Hooker—C hloride of Lime in Sanitation.8vo, 3 00 

Kinnicutt, Winslow and Pratt—S ewage Disposal.8vo, *3 00 

Leach-Wintok—I nspection and Analysis of Food. Third Edition. Revised 

and Enlarged by Dr. Andrew L. Winton.8vo. 7 50 

Mason—E xamination of Water. (Chemical and Bacteriological.).... 12mo. 1 25 

Water-supply. (Considered principally from a Sanitary Standpoint.) 

hvo. 4 00 

Merriman—E lements of Sanitary Engineering.Svo. *2 00 

Ogden—S ewer Construction.8vo, 3 00 

Sewer Design. 12mo, 2 00 

and Cleveland—P ractical Methods of Sewage Disposal for Res¬ 
idences. Hotels and Institutions.8vo, M 50 

Parsons—D isposal of Municipal Refuse.hvo. 2 00 

Prescott and Winslow—E lements of Water Bacteriology, with Special 
Reference to Sanitary Water Analysis. Third Edition Rewritten. 

Small Hvo, *1 75 

Price—F actory Sanitation.(/* reparation.) 

Handbook on Sanitation.12mo, *1 50 

RICHARDS—Conservation by Sanitation. Svo, 2 50 

Cost of Cleanness.12mo, 1 00 

Cost of Food. A Study in Dietaries .12mo, 1 00 

Cost of Living as Modified by Sanitary Science.12mo, 1 CO 

Cost of Shelter.12mo. 1 00 

Laboratory Notes on Industrial Water Analysis.hvo. *0 50 

Richards and Woodman—A ir, Water, and Food from a Sanitary Stand¬ 
point.hvo 2 00 

Richey—P lumbers*. Steam-fitters’, and Tinners’ Edition (Building Meehan 

ics’ Ready Reference Series).lfimo, n < r., *1 50 

Ridbal—D isinfection and the Preservation of Food. Svo, 4 00 

Soper—A ir and Ventilation of Subways. 12mo, 2 50 

Turneaurb and Russell— Public Water-supplies. Svo. 55 00 

Venable—G arbage Crematories in America.Svo, 2 00 

Method and Devices for Bacterial Treatment of Sewage . hvo. 3 00 

Ward and WHiPPLK-Freshwater Biology.(/* Prt%%.) 

Whipple—M icroscopy of Drinking-water. Hvo. 3 50 

Typhoid Fever .Small hvo. *3 00 

Value of Pure Water.Small 8vo, 1 00 
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MISCELLANEOUS, 


Burt —Railway Station Service.12mo, *2 

Chapin —How to Enamel. 12mo, *1 

Ferrel—P opular Treatise on the Winds. 8vo, 4- 

Fitzgerald—B oston Machinist.18m©, 1 

Fritz —Autobiography of John. ..8vo, *2 

Gannett —Statistical Abstract of the World.24mo. 0 

Green —Elementary Hebrew Grammar...*... i2mo, 1 

Haines —American Railway Management. .\.12m©, 2 

Hanausek —The Microscopy of Technical Products. (WInton.) .8vo, 5 

Jacobs —Betterment Briefs.. A Collection of Published Papers on Organ* 

ized Industrial Efficiency. -.*.8vo, 3 

Metcalfe —Cost of Manufactures, and the Administration of Workshops. 

8vo, 5 

Parkhurst —Applied Methods of Scientific Management. 8vo, *2 

Putnam —Nautical Charts. 8vo, 2 

Ricketts— History of Rensselaer Polytechnic Institute, 1824-1894. 


Small 8vo, 3 

Rotch and Palmer —Charts of the Atmosphere for Aeronauts and Aviators. 

Oblong 4to, *2 

Rotherham —Emphasised New Testament..Large 8vo, 2 

Rust —Ex-Meridian Altitude, Azimuth and Star-finding Tables.8vo, 5* 

Standage —Decoration of Wood, Glass, Metal, etc.12mo,' 2 

Westermaier —Compendium of General Botany. (Schneider.) .8vo, 2 

Winslow —Elements of Applied Microscopy... 12mo, 1 
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